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EXECUTIVE SUMMARY

The Superfund Division within the Region 4 Office of the United States Environmental
Protection Agency (EPA) has conducted the second Five-Year Review of the approved remedy
implemented at the Koppers Co., Inc. National Priorities List (NPL) site in Charleston,
Charleston County, South Carolina. The first Five-Year Review for this site was approved on
January 10, 2003.

The site is approximately 102 acres in size, and is located in the neck area of northern
Charleston on the west side of the peninsula formed by the Ashley and Copper Rivers. The
current use of the area surrounding the site to the north, south, and east consists of a mixture of
industrial, commercial and residential properties. The site has been employed for a variety of
industrial uses since the early 1900's. From 1940 to 1978, the Koppers Company operated a
wood-treatment facility on approximately 45 acres of the site that is generally bounded on the
north by Milford Street, on the south by Braswell Street, on the east by the King Street
Extension, and on the west by the Ashley River. Wood-treatment activities primarily consisted
of treating raw lumber, utility poles and railroad cross-ties with creosote. Pentachlorophenol and
copper chromium arsenate (CCA) were also used as wood preservatives for a short period of
time. The bulk of wood treatment activities were conducted in the eastern portion of the site,
near what is now Interstate 26.

An Interim Action Record of Decision (ROD) was issued by EPA in March 1995. The
Interim Action ROD was a source control effort designed to eliminate off-site migration of non­
aqueous phase liquid (NAPL) via surface water conveyances and shallow groundwater in close
proximity to the former wood treatment area. The Final site-wide remedy was issued by EPA in
an April 1998 ROD. The Final ROD was a multi-media response action that selected remedies
for surface/subsurface soils, sediments of drainage ditches, groundwater and NAPL, surface
water, contaminant transport pathways, and sediments within the Ashley River, barge canal, and
north/south/northwest tidal marshes. Two Explanation of Significant Differences (ESD) have
been issued to the April 1998 ROD. An ESD was issued in August 2001 that changed the
Ashley River remedy from enhanced sedimentation to placement of an engineered, subaqueous
cap. In April 2003, an ESD was issued for the barge canal and northwest comer of the site. This
ESD changed the barge canal remedy from placement of an engineered, subaqueous cap to
natural deposition and monitored natural recovery; and changed the groundwaterINAPL
component for the northwest comer from active NAPL recovery with extraction weBs, to
immobilization using stabilization and solidification techniques.

The various remedy components were implemented and constructed via three primary
mobilization efforts conducted in February 1999 for site soils and drainage ditch sediments, June
2001 for the Ashley River sediments, and March 2003 for the south tidal marsh and
NAPUgroundwater. The net present worth of the remedy implemented at the site was estimated
at $20.4 Million, and generally included the following components:

• Excavation of 22,000 tons of soil with off-site disposal in a Subtitle C landfill;
• Placement of a protective engineered soil cover over approximately 40 acres;
• Reconstruction of approximately 3,600 linear feet of surface water drainage ditches to

eliminate contaminant transport pathways;
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• Excavation of 1,500 tons of sediment and restoration of an estimated 1,300 linear foot
reach of the tidal creek in the north marsh;

• Excavation of 2,500 tons of sediments and restoration of an estimated 2 acre area of the
south tidal marsh;

• Placement of a geotextilell2 inch sand cover, and a cement-stabilized cap over 3 acres of
the Ashley River;

• Monitored Natural Recovery (MNR) for the 3.2 acre barge canal;
• In-situ bioremediation for the northwest tidal marsh, and portions of the south tidal

marsh;
• Solidification/stabilization of a 17,500 square foot area in the northwest corner of the site

to immobilize residual NAPL; and
• Active groundwater and NAPL recovery via extraction wells in the former treatment area

and old impoundment area.

The Final Remedial Action report was submitted in August 2003 and approved by EPA in
September 2003. The site reached construction completion status with approval of the
Preliminary Close Out Report (PCOR) on September 25,2003. Full scale NAPL and
groundwater recovery via extraction wells has been conducted in the former treatment area and
old impoundment area since October 2003. Quarterly Operation and Maintenance (O&M)
reports on the performance of the recovery system have been submitted since the first quarter of
2004. To date, an estimated 8,100 gallons and 6,200 gallons of NAPL have been recovered from
the former treatment area and old impoundment area, respectively.

In the third quarter of 2003, Ashley LLC purchased a majority of the site from Beazer East
(Koppers site PRP). The former Koppers site is now part of a 218 acre tract that Ashley has
acquired and plans to redevelop as the Magnolia project. Magnolia will be a mixed-use
development that will include approximately 3,000 to 4,000 residential units, 1 to 2 million
square feet of commercial/retail use, over 500 hotel rooms, and 200,000 square feet of civic
space. Construction on the initial phases of Magnolia is expected to begin in the
Spring/Summer of 2008. EPA continues to work closely with the Magnolia project team to
ensure that the development activities are properly integrated with the completed remedy
components, and the ongoing O&M activities.

The remedy implemented at the Koppers Co., Inc. site in Charleston, SC is currently
considered adequately protective of human health and the environment; and human health and
ecological exposure pathways that could result in unacceptable risks are being controlled.
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FIVE-YEAR REVIEW SUMMARY FORM

SITE IDENTIFICATION

NPL status: ~ Final 0 Deleted 0 Other (s ecif )

Remediation status (choose all that a ly): 0 Under Construction ~ a eratin lete

Construction com letion date: 09/25/03

Lead a ency: ~ EPA 0 State 0 Tribe 0 Other Federal A enc

Author affiliation: US EPA R4 - Su erfund Div.

Type of review:

~ Post-SARA 0 Pre-SARA

o Non-NPL Remedial Action Site

o Re ional Discretion

o NPL-Removal only

o NPL Stateffribe-lead

Review number: 0 I (first) .~ 2 (second) 0 3 (third) 0 Other (s ecif )

Triggering action:

o Actual RA Onsite Construction at OU#

o Construction Completion

o Other (specify)

o Actual RA Start at OU# 1

~ Previous Five-Year Review Report
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Five-Year Review Summary Form continued

Issues:
I) It appears that operation of the shallow NAPL recovery system in the Old Impoundment Area may be contributing
to observed increases in constituent concentrations in MW-I 02A located adjacent to the barge canal. Additional soil
borings, piezometers, and groundwater samples were collected in December 2007 to further characterize the
subsurface conditions in the Old Impoundment Area. A summary report is expected in Summer 2008.

2) Subsequent to the 2 year NAPLlGroundwater Performance Evaluation Report, field evaluations are underway in
the Former Treatment Area to enhance NAPL recovery at several areas within the capture zone.

3) The Koppers site is now part of a 218 acre tract that will soon be redeveloped as the Magnolia project, a mixed use
project that will incorporate future residential, commercial, retail, and civic land use. Construction on the initial
phases of Magnolia is expected to begin in the Spring/Summer 2008. While institutional controls currently limit
residential land-use on parcels formerly owned by Beazer, some modifications to the institutional controls may be
warranted at some point in the future.

Recommendations and Follow-up Actions:
I) Continue to monitor, operate and maintain the NAPL and groundwater recovery systems in accordance with the
revised plans. Implement follow-up actions recommended in supplemental Old Impoundment Area investigation
report, and other reports as they relate to improving efficiency of NAPL recovery wells.

2) Continue annual monitoring of the Ashley River subaqueous cap.

3) Continue to inspect and maintain engineered soil cover and drainage ditches while the construction of the Magnolia
development is implemented. The Hagood Avenue drainage ditch needs to be cleaned out.

4) Discontinue sediment quality and vegetation encroachment monitoring in the barge canal.

5) Continue to work closely with the Magnolia project team to ensure that future redevelopment activities are properly
integrated with the completed remedy components, and the ongoing O&M activities.

Protectiveness Statement(s):

The remedy implemented at the Koppers Co., Inc. site in Charleston, SC is currently considered adequately protective
of human health and the environment; and human health and ecological exposure pathways that could result in
unacceptable risks are being controlled.

Other Comments:
None.
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1.0 INTRODUCTION

The purpose of five year reviews is to determine whether the remedy at a site is or is
expected to be protective of human health and the environment. The methods, findings, and
conclusions of reviews are documented in Five-Year Review Reports. In addition, Five-Year
Review Reports identify issues found during the review, if any, and recommendations to address
them.

The Agency is preparing this Five-Year Review pursuant to CERCLA Section 121 and
the National Contingency Plan. CERCLA Section ·121 states: If the President selects a remedial
action that results in hazardous substances, pollutants. or contaminants remaining at the site. the
President shall review such remedial action no less often than each five years after the initiation
ofsuch remedial action to assure that human health and the environment are being protected by
the remedial action being implemented. In addition, if upon such a review it is the judgment of
the President that action is appropriate at such site in accordance with Section 104 or 106, the
President shall take or require such action. The President shall report to Congress a list of
facilities for which such a review is required, the results ofall such reviews. and any action
taken as a result ofsuch reviews.

The Agency interpreted this requirement further in the National Contingency Plan (NCP).
40 CFR Section 300.430(f)(4)(ii) of the NCP states: Ifa remedial action is selected that results
in hazardous substances, pollutants. or contaminants remaining at the site above levels that
allow for unlimited use and unrestricted exposure. the lead agency shall review such action no
less often than every five years after the initiation ofthe selected remedial action.

The Superfund Division within EPA Region 4 has conducted this Five-Year Review of
the remedy implemented at the Koppers Co., Inc. (Charleston Plant) NPL site. This is the
second Five-Year Review for the Koppers site. The initial Five-Year Review primarily focused
on the Interim Remedial Action, and was issued on January 10,2003. Five-Year Reviews for
this site are required by statute due to the presence of creosote constituents and NAPL in
groundwater underlying the site that does not allow for unlimited use and unrestricted exposure.
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2.0 SITE CHRONOLOGY

The following table presents the primary milestones and relevant dates in the site
chronology.

~~~t!a'~EMENte.~F:~';J;'''''·~C·''~;'''&>'f'~ij;(~~~~:finW$Ei~~i~~~..". .'. ~~: '." Ji: ~". . .~~~.. :__ :.:,"i ':.. .:' .,~;d, :'L!~t~\W~~~~1~f.f~r:m)~~:t .~~;!~,. ~:

Removal Action (Fed-Serv) March 1985
Removal Action (Peppers/Braswell) January 1987
Site Inspection September 1988
Proposed to National Priorities List February 1992
AOC with Beazer East for RIIFS January 1993
Final on National Priorities List December 1994
Results of RIand human health BRA to public January 1995
Public comment period on proposed Interim Remedial Action Jan. 20 - Feb. 21, 1995
Interim Remedial Action ROD March 29, 1995
Supplemental groundwater and ecological investigations March 1995 - May 1996
Interim Remedial Action DAO May 22,1995
On-site Interim Remedial Action construction/mobilization June I I, 1996
Site-wide Proposed Plan released to public March 1997
Site-wide Proposed Plan public comment period April 3 - June 2, 1997
Interim Remedial Action construction completed November 13, 1997
Site-wide ROD April 29, 1998
VAO with Beazer East to implement site-wide ROD January 25, 1999
Mobilization for soils, drainage ditch sediments and north tidal February 1999
marsh component
Mobilization for Ashley River capping component June 2001
ESD for Ashley River remedy August 2001
First 5-Year Review Report issued January 10,2003
Mobilization for south tidal marsh sediments, northwest comer March 2003
SIS and NAPUgroundwater recovery systems
ESD for barge canal and northwest comer April 2003
Pre-FinallFinal Construction Inspection July 30, 2003
Preliminary Close Out Report approved/construction September 25,2003
completion achieved
Full scale NAPL and groundwater recovery begins in former October 2003
treatment area and old impoundment area
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3.0 BACKGROUND

Beazer East, Inc. is the new name of Koppers Company, Inc. and is thus the same
corporation that operated the former wood treatment plant at the site. After discontinuing
operations at the site in 1978, Beazer sold all the property it owned within the site boundaries.
Beazer reacquired a majority of the site through property acquisitions in 1993 and 1998 and held
that property until the third quarter of 2003 when Ashley LLC purchased the parcels previously
owned by Beazer. The property transfer from Beazer to Ashley LLC was conveyed by a limited
warranty deed that included among other items prohibitions on residential development and
groundwater use (e.g. institutional controls).

3.1 Physical Characteristics

The site is approximately 102 acres in size and is located in the neck area of northern
Charleston, SC on the west side of the peninsula formed by the Ashley and Cooper Rivers. The
site contains various commercial operations and is surrounded on the north, south and east by a
mixture of industrial, commercial and residential properties. From 1940 to 1978, the Koppers
Company operated a wood-treatment facility on approximately 45 acres of the site that is
generally bounded on the north by Milford Street, on the south by Braswell Street, on the east by
the King Street Extension, and on the west by the Ashley River. The remaining 57 acres of site,
located south and adjacent to the former Koppers property, were never owned by Koppers. These
57 acres were part of a larger tract of land (the entire area south of Braswell Street) owned by the
Ashepoo PhosphatelFertilizer Works. This property was used for phosphate and fertilizer
production by a series of owners from the tum of the century until 1978. As discussed below in
Section 3.3, EPA incorporated these 57 acres into the site boundaries to determine the
environmental impact that the previous dredging operations had on the Ashley River and
neighboring tidal marsh. The general site location is depicted on Figure 1.

3.2 Land & Resource Use

The site is located in what has been an industrial section of Charleston County known as
the "neck area". Land use at the site subsequent to Koppers' operations consisted of a mixture of
commercial and light industrial operations. Pockets of residential development exist within a V2
mile radius of the site to the north, south, and east. These neighborhoods include Silver Hill
south of the site and west of 1-26, Four Mile Hibernian directly east of 1-26, and Rosemont north
of the site and west of 1-26. Rosemont is the largest of these neighborhoods, with primary access
provided by Doscher Street off Hagood Avenue.

As discussed above, Ashley LLC purchased a majority of the site from Beazer East in the
third quarter of 2003. The former Koppers site is now part of a 218 acre tract that Ashley has
acquired and plans to redevelop as the Magnolia project. Magnolia will be a mixed-use
development that will include approximately 3,000 to 4,000 residential units, 1 to 2 million
square feet of commercial/retail use, over 500 hotel rooms, and 200,000 square feet of civic
space. Construction on the initial phases of Magnolia is expected to begin in the
Spring/Summer of 2008.
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,.
The site is very flat with topographic relief ranging from approximately 15 feet above the

National Geodetic Vertical Datum (NGVD) in the eastern portion to 0 feet above NGVD near
the Ashley River. Surface water drainage at the site occurs as overland flow or through many
engineered conveyances. These surface water drainage ditches are commonly referred to as the
Milford Street drainage ditch, the Hagood Avenue drainage ditch, the Central drainage ditch, and
the Braswell Street drainage ditch. The groundwater table at the site is very shallow, and is
commonly encountered about 3 to 5 feet below land surface (BLS). The site is located in the
Atlantic Coastal Plain physiographic province, and is underlain by the Cooper Marl clay
formation. The Cooper Marl, a regional confining unit approximately 260 feet thick, is
encountered at depths on-site ranging from 50 to 67 feet BLS. Therefore, subsurface data
collection was focused on the water bearing units above the Cooper Marl. Drinking water for
this area is supplied by the City of Charleston via surface water intakes. Groundwater above the
Cooper Marl is not used for residential or industrial supply.

3.3 History of Contamination

Wood-treatment activities primarily consisted of treating raw lumber with creosote.
Pentachlorophenol (penta) and copper chromium arsenate (CCA) were also used as wood
preservatives for short periods of time. The plant generally processed utility poles, foundation
pilings, bridge timbers, and railroad materials (e.g. cross ties). The volume of wood treated at
the site was approximately 200,000 cubic feet per month. The majority of wood-treatment
operations were conducted in the eastern portion of the site, now identified as the former
treatment area (FTA). In the FTA, Koppers maintained numerous above ground storage tanks
for the storage of wood-preservatives. The tank farm area in the northeastern corner of the FTA
contained six tanks ranging in size from 50,000 to 650,000 gallons. Koppers also maintained six
above ground working tanks, four of which were on an elevated platform located east of the
treatment building. When penta and CCA were in use, separate working tanks contained these
preservatives. Wood preservatives were cycled from the storage tanks, to the working tanks, and
finally to the treatment cylinders.

Once the virgin lumber was sized, seasoned or otherwise made ready for treatment, it was
pressure treated in one of four pressure treating cylinders. One pressure vessel was dedicated to
treating with penta and CCA, and the remaining three were used exclusively for creosote. The
cylindrical pressure vessels were approximately 133 feet long and 8 feet in diameter with a door
at one end. The wood was loaded onto tram cars and pushed into the cylinders. The cylinder
was sealed, a vacuum was applied to remove the air from the cylinder and wood cells, and the
wood was impregnated with the preservative. At the end of the treatment process, the excess
preservative was pumped from the cylinder to the working tanks for re-use. A final vacuum was
then placed on the treatment cylinder and any additional wood-preservative was drawn out of the
wood. The cylinder door was opened and the trams, loaded with treated wood, were pulled from
the cylinder onto the drip tracks.

The drip track area extended from the FTA in the eastern portion of the site to
approximately two thirds of the way to the Ashley River and parallel to the southern Koppers
property boundary. The drip tracks were elevated above the rest of the site by 5 to 6 feet. These
tracks were constructed at this elevation when the facility was built to facilitate manual
movement of treated wood during off loading to a vehicle for transport from the site. Treated
wood was either shipped directly to the customer or stored on-site.
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During the treatment process, wastewater was generated when steam was used to remove
moisture from the wood and boiler system. The wastewater from the treatment process
contained oils, creosote, and other solids. The wastewater was recovered in a sump pit located
adjacent to the treatment cylinders and pumped to a series of six separation tanks located near the
FfA just south of Braswell Street. Creosote, which has a density greater than water, would settle
to the bottom of the sump pit and separation tanks. The creosote was recovered, pumped to a
dehydrator to remove excess moisture, and then to the working tanks for re-use. Water from the
separation tanks was discharged to the south Braswell Street drainage ditch which flowed
westward to the Ashley River. On occasion, the volume of the separation tanks was not
sufficient to handle all the material coming from the sump pit and creosote would overflow into
the south Braswell Street drainage ditch. Historical aerial photographs and subsequent
environmental data indicate that creosote constituents were transported with wastewater and
surface water run-off along the south Braswell Street drainage ditch into the Old Impoundment
Area (OlA). After the mid 1960's, wastewater from the separation tanks was discharged to the
publicly owned treatment works (POTW).

Residues that settled to the bottom of the treatment cylinders were removed periodically
when accumulations interfered with the treatment process. Most of the material removed was
sand and bark which were coated with creosote. The creosote residue was transported by rail
and deposited in the northwestern comer of the site. This practice was discontinued in the mid­
1960's when residue materials were hauled off-site by a private waste hauler. In addition, a four
acre tract of land in the northwest comer of the Ashepoo PhosphatelFertilizer Works property
(south of Braswell Street) was leased by Koppers from 1953 to 1968 for the stated purpose of
depositing saw dust, bark, and other wood waste materials resulting from stripping operations.

Subsequent to Koppers' operations, the FTA was used by several entities that leased the
property. The bulk creosote storage tanks in the tank farm area were used by Fed Serv in the
early 1980's to store waste oil. From 1978 to 1982, Pepper Industries used the working tanks to
store ship bilge and tank wastes. Braswell Shipyards operated a commercial and military ship
cleaning, repair, and refurbishing business on the northwest comer of the site from 1978 until the
mid-1990s. The parcel of property just south of the former Braswell Shipyards is used by Parker
Marine for prefabrication of marine structures.

The 57 acre parcel south and adjacent to the Koppers property was used by a series of
owners to produce phosphate based fertilizers from around the tum of the century to 1978. After
obtaining a permit from the U.S. Army Corps of Engineers, Southern Dredging excavated a
barge canal in November 1984 that extended approximately 1,000 feet inward from the Ashley
River. Slurry material from the canal dredging was pumped 700 feet east of the barge canal and
deposited in a bermed spoils area. Water was allowed to flow over a culvert into the south tidal
marsh while solids settled out within the bermed spoils area. As a result of the dredging, South
Carolina regulatory personnel responded to the presence of exposed creosote poles, highly turbid
water and an oily sheen on the Ashley River adjacent to the barge canal. Approximately 100
dead fish were observed in the Ashley River within IA mile downstream of the canal. It is
believed that this barge canal was dredged into the 4 acre area formerly leased by Koppers for
the disposal of waste wood products resulting from their stripping operations.
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3.4 Initial Response

. The first area to be investigated on-site was the Pepper Industries facility which utilized
the former creosote working tanks and wood treatment building. After Peppers Industries
abandoned the property in November 1982, Braswell Shipyards notified the South Carolina
Department of Health and Environmental Control (SCDHEC) that the tanks were leaking their
contents. Sampling and analysis indicated that the tanks contained various oils, contaminated
water, and oily sludges. Under an Administrative Order on Consent (AOC) issued by SCDHEC
in August 1983, Pepper Industries began a cleanup operation on the creosote working tanks, but
later declared bankruptcy and ceased all cleanup activities. Braswell Shipyards performed a
cleanup operation of the Peppers Industries property in January 1987, during which they
removed all the above ground storage tanks and containers on the property and arranged for

. proper disposal of the wastes. Koppers financed half the expense of this cleanup operation.

Historical investigations conducted from 1983-1985 by SCDHEC and EPA revealed
numerous releases of waste oil from the above ground storage tanks in the tank farm area leased
by Fed Serv Industries. Under an AOC issued by EPA in March 1985, Fed Serv, Koppers and a
suite of other entities initiated emergency response actions at the former tank farm area. The
removal activities generally involved proper disposal of material in the tanks, demolition of the
tanks, and excavation/disposal of impacted soils. As a follow up to early removal actions at
Peppers and Fed Serv, EPA initiated a Site Inspection (SI) in 1988 to gather the necessary
information to prepare a Hazard Ranking System (HRS) package.

3.5 Basis for Taking Action

The Site was proposed to the NPL in February 1992 and became Final on the NPL in
December 1994. In January 1993, a site-wide Remedial InvestigationlFeasibility Study (RIIFS)
was initiated by Beazer East under an AOC with EPA. An Interim Action ROD was issued by
EPA on March 29, 1995. The Interim Action ROD was a source control effort that involved
several components designed to eliminate off-site migration of non-aqueous phase liquid
(NAPL) via surface water conveyances and shallow groundwater in close proximity to the
former treatment area. The Interim Action work was completed in 1997 and generally involved
physical reconstruction and rehabilitation of the Milford Street and Hagood Avenue drainage
systems, installation of six shallow NAPL extraction wells along Milford Street and installation
of two intermediate NAPL extraction wells near the former pressure vessels.

The Final Human Health Baseline Risk Assessment included in the RI Report calculated
potential unacceptable carcinogenic and non-carcinogenic risks for the future industrial and
current off-site resident exposure scenarios. A potential carcinogenic risk of 8 x 10-3 and a
Hazard Index of 20 was calculated for the future on-site worker exposed to surface soils and
sediment/surface water of the on-site drainage ditches. A potential carcinogenic risk of 3 x 10-4

and Hazard Index of 5 was calculated for the future on-site utility worker exposed to surface and
subsurface soils. Chemicals of concern for the future industrial exposure scenario included
PAHs, arsenic, dioxin, an~ pentachlorophenol. A potential carcinogenic risk of I x 10. 1 was
calculated for the current off-site resident. Non-cancer Hazard Indices for the adult and child
off-site resident were 10 and 10,000 respectively. The high risks for the current off-site resident
exposure scenario were primarily driven by dermal contact exposure with surface water of the
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Hagood Avenue drainage ditch. Chemicals of concern in the surface water under this exposure
scenario were PAHs, arsenic and dioxin. The Interim Action ROD discussed above was issued
by EPA to address these potential human health risks in the short-term while a final, site-wide
remedy was developed.

An ecological risk assessment was also conducted to evaluate potential risks posed to
ecological receptors. The ecological risk assessment was a multiple lines of evidence approach
that included sediment chemistry, acute/chronic toxicity testing, and benthic
macroinvertebrate/food chain evaluations. The results of this effort were utilized to define
Areas of Potential Ecological Concern (APECs) as sediments requiring potential remediation or
further investigation. Sediments within APECs that demonstrated significant acute toxicity to
Neanthes arenaceodentata and Mysidopsis bahia were slated for active remediation. Significant

I

acute toxicity to the selected test species was noted in the Ashley River near the barge canal
confluence, and the headwaters of the north/south tidal marshes. It's important to note that the
ecological risk assessment for this site was completed before the June 1997 EPA guidance
document titled, "Ecological Risk Assessment Guidance for Superfund: Process for Designing
and Conducting Ecological Risk Assessment" was finalized.

4.0 REMEDIAL ACTIONS

4.1 Remedy Selection

The Final site-wide remedy was issued by EPA in the ROD dated April 29, 1998. The Final
ROD specified a multi-media response action to address surface/subsurface soils, sediments of
drainage ditches, groundwater and NAPL, surface water contaminant transport pathways, and
sediments of the Ashley River, barge canal, and north/south/northwest tidal marshes. Two
Explanation of Significant Differences (ESDs) were issued to the April 1998 ROD. An ESD was
issued in August 2001 that changed the Ashley River remedy from enhanced sedimentation to
placement of an engineered, subaqueous cap. In April 2003, an ESD was issued for the barge
canal and northwest comer of the site. This ESD changed the barge canal remedy from
placement of an engineered subaqueous cap, to natural deposition and monitored natural
recovery; and changed the groundwaterlNAPL component for the Northwes.t Comer of the site
from active NAPL recovery with extraction wells, to immobilization using stabilization and
solidification techniques.

4.2 Remedy Implementation

Beazer implemented the selected remedy through an Unilateral Administrative Order
(UAO, effective date of January 25,1999) with EPA, and pursuant to the January 1999
Remedial Design Work Plan. Design] and construction efforts were separated into the
following seven distinct packages: .

• Site Soil and Drainage Ditch Sediments;
• North Tidal Marsh Sediments;
• In-Situ Bioremediation of Northwest & South Tidal Marsh Sediments;
• Barge Canal Sediments;
• Ashley River Sediments;



16

• South Tidal Marsh Sediments; and
• NAPUGroundwater.

Initial priority was given to those remedy components that would generate F032, F034,
and/or F035 listed wastes and would require off-site disposal prior to the Land Disposal
Restriction (LDR) deadline of May 12, 1999. The north tidal marsh sediments and the majority
of the site soils were protectively managed with these waste listings.

The various remedy components were implemented and constructed via three primary
mobilization efforts conducted in February 1999 for site soils and drainage ditch sediments, June
200 I for the AsWey River sediments; and March 2003 for the south tidal marsh sediments and
NAPUgroundwater. The remainder of this section provides a brief description of the
construction activities associated with the above described remedy components. The reader is
referred to the Remedial Action Report (URS Corp., August 2003) for a more detailed account of
this subject matter.

4.2.1 Site Soil and Drainage Ditch Sediments

The ROD specified soil and drainage ditch sediment excavation levels that were adequately
protective for the future on-site worker (surface soil) and future utility worker (subsurface soil)
under a future industrial land-use scenario. Surface soil was defined as observed ground surface
to six inches below ground surface. Subsurface soil was defined as six inches below ground
surface to the observed water table. The soil and drainage ditch sediment excavation levels are
summarized in the table below:

Constituent Surface Soil Excavation Subsurface Soil Excavation
Limits (m) Limits (m )

Arsenic 135 1,550
B(a)P-TE
Dioxin TEQ
PentacWoro henol

20 275
0.0015 0.02

235 4,300.
Notes:
[1] - B(a)p-TE (Benzo(a)pyrene Toxicity Equivalent) is a summary parameter which
converts concentrations of carcinogenic PAHs to an equivalent Benzo(a)pyrene
concentration.
[2] - Dioxin Toxicity Equivalent Quotient (TEQ) is a summary parameter which
convents concentrations of dioxin con eners to an e uivalent 2,3,7,8-TCDD.

In May 1998, pre-design delineation was performed to determine the volume and extent of
soils exceeding the soil remediation goals above. The site was divided into Remedial Action
Zones (RAZs) based on historical land use, physical and chemical characteristics, and proposed
remediation activities. Results from the pre-design delineation were incorporated into historical
site sampling data and examined by geostatistical analyses to compute the most accurate
delineation of the excavation and capping areas within the various RAZs. Based on the results
of the geostatistical analyses, the ROD soil remedial action boundaries were defined and
approved by EPA and SCDHEC prior to field mobilization.



17

An estimated 22,000 tons of material was excavated and hauled to an on-site materials
handling and staging area before being transported off-site to a Subtitle C landfill in Pinewood,
SC for final disposal. This volume estimate also included sediments excavated from the north
tidal marsh (see Section 4.2.2 below). Post excavation confirmatory sampling was conducted to
verify that all RAZs met the specified performance standards.

An estimated 3,600 linear feet of drainage ditches were also reconstructed to eliminate an
important contaminant transport pathway. The Braswell Street drainage system was
reconstructed as a· closed drainage system consisting of large diameter high-density polyethylene
(HDPE) pipes and HDPE lined inlets and manholes. HDPE material was selected as the
construction material because joints (pipe to pipe and pipe to inlet) could be welded to ensure a
watertight seal. Existing drainage ditches were abandoned. Shallower swales were constructed
to direct runoff to the inlets of the newly installed drainage system. The Milford Street drainage
system was reconstructed along the existing drainage easement as an open ditch system
consisting of a shallow lined ditch. The ditch lining consisted of a welded HDPE liner that was
overlain by an 8inch thick concrete grout mat. Additionally, the Central Drainage Ditch was
reconstructed in the previous drainage ditch alignment as an open ditch system consisting of a
shallow lined ditch similar to the revised Milford Street drainage system.

Approximately 40 total acres of the site were covered with a protective engineered soil
cover (ESC). An estimated 30 acres of the ESC were required to comply with the ROD,
and the remaining area was capped voluntarily by Beazer to better integrate the final cap
dimensions with existing land use and property boundaries. Four types of ESCs were
constructed and all were underlain by a geotextile barrier for visible demarcation purposes.

• Type IIA - ESC consisting of a 12-inch vegetated compacted fill;
• Type lIB - ESC consisting of eight inches of compacted fill, followed by four inches of

vegetated topsoil;

• Type IIC - ESC consisting of a 12-inch aggregate base course; and
.• Type lID - ESC consisting of a three-inch aggregate base course layer overlain by a two~

inch asphalt pavement.

In December 200 I, a potential release of creosote related material at the outfall of the
Braswell Street drainage system near the Barge Canal was observed. Corrective measures were
implemented from July 8 through July 23, 2002. The repair consisted of the installation of a
cement-bentonite seepage cutoff wall across the two pipes approximately 190 feet upstream
from the outfall headwall and immediately behind the headwall, injecting the gravel pipe
bedding with a cement-bentonite grout mixture, and removing and solidifying the impacted
sediments within the rip-rap apron downstream of the outfall. The solidified sediments were
later transported to Canada for landfill disposal as a listed hazardous waste.

4.2.2 North Tidal Marsh Sediments

The ROD required excavation, capping/revegetation, and off-site disposal of sediments
from the north tidal marsh that demonstrated significant acute toxicity to selected indicator
species (Neanthes arenaceodentata and Mysidopsis bahia). An estimated 1,300 linear foot
reach of the tidal creek channel extending northwest from the intersection of Hagood Avenue
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and Doscher Street was remediated. The vertical limits of excavation were established as the
biologically active zone, or the upper 12 inches of material. The horizontal limits of excavation
were dictated by field conditions and angle of repose for the material, but generally ranged
from 20 to 30 feet in width. Best professional ~fforts were employed to remove visually
impacted material beyond the established vertical/horizontal excavation limits, where practical.

Construction activities were initiated with dewatering and drainage control of the work
area. The Hagood Avenue drainage system was temporarily diverted around the work area via a
diversion ditch installed along the north side of Hagood Avenue. Ashley River tidal
fluctuations were controlled by the installation of a tidal embankment across the marsh at the
most downstream edge of the work area. The tidal embankment was fitted with an outlet
structure to bypass water that accumulated in the work area. The original Hagood Avenue
drainage system was restored and the tidal embankment was removed following construction.

In addition to the tidal embankment, two access roads were constructed off Hagood
Avenue to provide access to the remediation area. Access to the excavation area was
accomplished through the use of a wooden-mat working platform. The mat platform was
constructed along the centerline of the tidal creek channel and the excavation proceeded in an
upstream to downstream direction to minimize the possibility of re-contamination. As
discussed previously, implementation of north tidal marsh remedy was coordinated with the
upland soils component due to the impacts of the Phase 4 Land Disposal Restrictions on off­
site disposal logistics. An estimated 1,500 cubic yards of material was removed from the north
tidal marsh, hauled to the on-site material handling and staging area, and blended with upland
soils before being transported off-site to a Subtitle C landfill in Pinewood, SC for final
disposal.

Engineering controls were employed during active exca'vation activities to provide short­
term protectiveness and to mitigate the potential release of constituents via suspended
sediments, tidal fluctuations and stormwater discharges. As an additional sediment and erosion
control measure, ray bales were strategically placed to remove sediment from any bleed water
or stormwater runoff prior to discharge at the downstream end. The hay bales were maintained
during construction and restoration to assist in stabilizing the backfill and aid in revegetation of
the area.

Once the excavations were completed to the required depth, a protective cap consisting of a
nonwoven geotextile and a minimum 12 inches of sand was placed over the disturbed areas. The
disturbed areas were returned to approximate pre-excavation elevations to avoid disruption of
the natural dynamics of the local tidal marsh ecosystem and revegetated and restored with native
species typical to tidal marshes of the vicinity. A monitoring and contingency plan was adopted
to ensure the restored areas returned to functioning and productive habitat.

4.2.3 In-Situ Bioremediation of Northwest & South Tidal Marsh Sediments

The ROD specified in-situ bioremediation for the northwest marsh and portions of the
south tidal marsh that did not demonstrate significant acute toxicity to the selected indicator
species (e.g. Neanthes arenaceodentata and Mysidopsis bahia). The ROD recognized that in
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situ bioremediation was an emerging/innovative technology and established a modest
Performance Standard for this partkular remedy component as reduction of sediment
constituent concentrations from observed baseline conditions.

Following the completion of additional characterization work in the south tidai marsh to
refine the excavation boundaries, a 12 month pilot-test for in situ bioremediation of sediments in
portions of the northwest and north tidal marshes was conducted from April 2000 to April 2001.
The pilot study focused on the following three topics:

• Monitoring acute toxicity;

• Monitoring microbial community activity and constituent concentration of sediments
in response to nutrient enhancement; and

• Monitoring marsh biology (e.g. plants and macroinvertebrates) in response to
nutrient enhancement.

The pilot study included controlled nutriation (e.g. fertilization with nitrogen and
phosphorus) over the entire south marsh study area and the addition of oxygen releasing
compounds (ORCs) to three smaller sub plots. The goal of these treatments was to enhance
phytoremediation and to stimulate the catabolic activities of the indigenous microflora with
known abilities to biodegrade organic constituents, namely poly aromatic hydrocarbons
(PAHs). The accelerated biological activities were intended to reduce constituent
concentrations to acceptable levels as measured by a reduction in acute toxicity. The pilot
study indicated that in situ bioremediation did not produce an appreciable reduction in
contaminant concentrations or a reduction in acute toxicity. As a result, future full-scale
implementation was not pursued.

4.2.4 Barge Canal Sediments

The remedy selected in the ROD for the approximate 3.2 acre barge canal was placement of
an engineered, subaqueous cap. However, several lines of evidence collected during the
Remedial Design phase of the project determined that the Barge Canal is dominated by
sediment depositional dynamics. Available data indicate that continued natural deposition of
sediments in the Barge Canal will achieve the objectives established in the ROD for the
subaqueous cap alternative. EPA prepared an ESD in April 2003 to present the rationale
supporting the revised remedy for the Barge Canal. A monitoring and contingency plan was
adopted to ensure the revised natural deposition remedy meets the Performance Standards

, established in the ROD. In general, this effort consisted of two sampling events to verify that
concentrations of PAHs in sediments of the Barge Canal have decreased over time. Monitoring
results to support the monitored natural recovery (MNR) for the barge canal are discussed
further in Section 6.0 (Five-Year Review Process).

4.2.5 Ashley River Sediments

The ROD selected enhanced sedimentation for a strip of near shore sediments of the Ashley
River that extended approximately 1,500 linear feet north/south along the site and approximately
50 to 100 feet west of the shoreline towards the former navigation channel. The conceptual
approach to enhanced sedimentation involved capping impacted river sediments by increasing
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and accelerating natural sedimentation processes. Enhanced sedimentation was to be achieved by
decreasing water velocities in the area of.interest, resulting in increased deposition of the river's
suspended sediment load. The ROD required modeling studies be conducted to determine the
engineering structures to be utilized to optimize sediment deposition and predict sediment
deposition rates within the area of interest.

During the Remedial Design phase, numerical sediment transport modeling was conducted to
support identification and evaluationof enhanced sedimentation alternatives. The results of this
modeling effort indicated that the established Performance Standards for the Ashley River
sediments could best be achieved by the installation of a sheet pile barrier wall system around the
area slated for remediation. However, geotechnical analysis for the structural design of the sheet­
pile wall determined that installation would be technically challenging and cost prohibitive due
to the steep slopes of the Ashley River channel and depth of soft sediments. Moreover, concerns
related to existing derelict dock structures and operational issues of property owners along the
Ashley River necessitated a change in the selected remedy for Ashley River sediments.
Therefore, EPA issued an ESD in August 2001 that revised the Ashley River remedy to
placement of an engineered, subaqueous cap with a minimum thickness of 12 inches over the
area of interest.

Construction activities for the Ashley River component began in June/July 2001 with the
demolition of the old railroad trestle and pier structures, cutting and removal of the associated
timber piles, construction of access roads and construction of a revised central drainage ditch
outfall. The cap construction followed the demolition activities and was completed in
December 2001. The total area of the Ashley River capped was approximately 132,000 square
feet, or roughly 3 acres. The subaqueous cap consisted of two different types of caps, each
having a 12inch minimum thickness, that consisted of the following:

• An approximate 2 acre sand cap that was underlain by a non-woven geotextile to
minimize consolidation concerns. Settlement and thickness monitors were placed in the

.sand cap in a regular grid at 50 foot centers to measure cap integrity over time.
• The remaining area immediately in front of the central drainage ditch outfall and the

Parker Marine barge landing area received a cement-stabilized cap due to erosional
concerns. This was accomplished by using a tubular mixing device and amphibious
excavator to inject and mix cement based grout into the upper 2 feet of sediments.
Approximately 2,450 cubic yards of sediment were solidified to a depth of 2 feet using
this technique.

A monitoring program was developed to measure the cap's effectiveness over time in
mitigating potential risks to the benthic community and upper trophic level receptors. The
results of this monitoring program are discussed further in Section VI below.

4.2.6 South Tidal Marsh Sediments

Similar to the north tidal marsh, the ROD required the excavation, capping/revegetation, and
off-site disposal of sediments from the south tidal marsh that demonstrated significant acute
toxicity to selected indicator species (e.g. neanthes arenaceodentata and mysidopsis bahia).
The area of the south tidal marsh slated for removal in the ROD was approximately 1.5 acres.



21

Additional refinement sampling conducted during the Remedial Design phase of the project
modified the horizontal excavation footprint to approximately 2 acres. Vertical limits of
excavation were established as the biologically active zone, or the upper 1 foot of material.

South tidal marsh constructicln activities began with mobilization in March 2003 and were
finished with revegetation efforts by June 2003. The construction activities and sequencing for
this component were performed in a very similar fashion to that of the north marsh construction
activities. A tide control embankment was installed around the periphery of the work area and
a barrel/riser outlet structure was installed to bypass water that accumulated in the excavation
area. Sediments from the south tidal marsh were removed by tracked excavators working on
marsh mats andlor from the tide control embankment. Excavated material was hauled to an on­
site handling and staging area for stabilization with cement kiln dust (CKD), before being
hauled off-site to the Lee County Subtitle D landfill in Bishopville, SC for final disposal.
Approximately 2,500 tons of material, which included an estimated 600 tons of CKD, was
hauled off-site for proper disposal.

The excavated area was backfilled with a non-woven geotextile and a minimum 12 inches of
sand that was graded to match pre-excavation tidal marsh elevations. The south tidal marsh was
revegetated and restored with native species typical to tidal marshes of the area. A monitoring
and contingency plan 'was adopted to ensure the restored areas returned to functioning and
productive habitat.

4.2.7 NAPL/Groundwater

The ROD identified three source areas of subsurface NAPL on site that were referred to as
the former treatment area, the old impoundment area and the northwest comer. Consistent with
EPA's policy for sites with NAPL impacts in groundwater, the established Performance
Standards for these three source areas were:

• Removal or treatment of NAPL to the maximum extent practicable;
• Containment of potentially non-restorable NAPL source areas; and

• Containment and restoration of aqueous contaminant plumes.

The ROD indicated that the above Performance Standards would be achieved by the
recovery of NAPL and impacted groundwater by extraction wells installed in the shallow and
intermediate water-bearing units underlying the source areas. However, additional data
collected from the northwest comer during the Remedial Design phase indicated that although
NAPL was present, it did not appear to be of sufficient quantity andlor,mobility to permit
recovery via extraction wells. Subsequent treatability testing demonstrated that NAPL in the
northwest comer could be immobilized by in-situ stabilization and solidification (SIS) with

. Portland Cement. Therefore, EPA issued an ESD in April 2003 to revise the
groundwaterlNAPL strategy at the northwest comer to SIS. The groundwater and NAPL
remediation strategy for the former treatment area and old impoundment area remained
extraction via recovery wells.
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Mobilization for the northwest corner SIS remedial component was initiated in May 2003
and construction was completed by July 2003. The northwest corner SIS work and south tidal
marsh work described above were essentially conducted concurrently. The horizontal extent of
the SIS area was approximately 17,500 square feet and the vertical extent was one-foot into the
clay-confining unit, which varied in depth across the treatment area, but averaged
approximately 14 feet. The SIS remedy was implemented using a slurry trenching technique
due to the close proximity to the Ashley River and shallow depths to the observed groundwater
table. The treatment area was divided into 33 trenches, each being 4.5 feet wide and varying in
length and depth. Each adjacent trench overlapped neighboring trenches to ensure complete
treatment of the specified area.

Impacted material was excavated from each treatment trench, under bentonite slurry, and
was transported to the mix containers for subsequent treatment. Approximately 170 tons of
oversize debris (rail ties, steel, poles) encountered during the excavation was separated from the
excavated material, and either appropriately sized for placement back into the stabilized
material, or managed at an offsite landfill. Due to the bulking observed during treatment, a
portion (approximately 4,800 tons) of the excavated material was stockpiled and subsequently
transported offsite for disposal at a non-hazardous landfill. In addition, portions of three
treatment trenches were re-solidified/stabilized because quality assurance (QA) testing
suggested that the resulting mixture did not achieve the required permeability specification
(lxlO-5 cm/sec). Subsequent testing supported that the re-solidified/stabilized material met or
exceeded the required permeability specification. A total of 13,199 tons of impacted material,
including the re-solidified/stabilized soils, were excavated and treated as part of this remedy.

A 9 percent Portland Cement mix design was initially used for treatment of the impacted
material, consistent with the mix design selected following treatability testing. However, QA
testing, specifically unconfined compressive strength (DCS) and permeability, suggested the
need to modify the mix design during full-scale implementation. On June 11,2003, the mix
design was modified to include 11 percent Portland Cement by wet weight of soil. On June 25,
2003, 1 percent dry bentonite powder by wet weight of soil was added to the II percent
Portland Cement mix design. For the remainder of the solidification/stabilization activities, the
11 percent Portland Cement and 1 percent powdered bentonite mix design was used.

Following treatment, the solidified/stabilized material was placed back into the open
excavation similar to the construction of a slurry wall. At the completion of the
solidification/stabilization activities, the surface of the solidified/stabilized soil was graded to
promote drainage, and clean aggregate was placed consistent with the Site Soil and Drainage
Ditch Sediments RA for this area.

NAPL recovery system installation activities were initiated in June 2003 and continued
through August 2003. A total of thirteen new recovery wells were installed in the former
treatment area and old impoundment area. NAPL recovery wells in the former treatment area
were piped to the existing Interim Action treatment system for subsequent discharge to the City
of North Charleston Publicly Owned Treatment Works (POTW). The NAPL recovery wells in
the old impoundment area were piped directly to the POTW sewer located on Braswell Street.
The·full scale recovery system was integrated with relevant components of the Interim Action
treatment system, and full scale recovery operations began in October 2003.
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A performance monitoring program for the groundwaterlNAPL recovery and SIS remedies
was developed using a network of existing and new monitoring wells across this site. A
monitoring plan was adopted to ensure the long-term permanence and effectiveness of the
NAPL recovery systems, the solidification/stabilization remedy, and monitored natural
attenuation mechanisms to meet the required Performance Standards. Quarterly operation and
maintenance reports have been submitted to EPA and SCDHEC since this recovery system
began full scale operation. Results from the monitoring program and quarterly O&M reports are
discussed further in Section 6.4.2 below.

4.3 Remedy Costs/Systems O&M

Based on cost information provided in the Final Feasibility Study (ENSR, December
1996), the net present worth of the ROD specified remedy was estimated at $11.975 Million. In
general, this total remedy cost included $6.082M for soil/drainage ditch sediments; $3.074M for
groundwaterlNAPL collection systems and operation/maintenance; $541,000 for enhanced
sedimentation in the Ashley River; $447,000 for subaqueous capping in the Barge Canal;
$1.682M for excavation and restoration of the North/South Tidal Marshes; and $149,000 for in­
situ bioremediation

Based on actual remedial construction expenditures; and estimated operation,
maintenance and monitoring costs, the net present worth of the remedy implemented at the
Site is approximately $20.4 Million. In general, this total remedy cost included $9.3M for
soil/drainage ditch sediments; $5.53M for groundwaterlNAPL collection systems and
solidification including operation and maintenance (O&M); $2.82M for engineered cover in
the Ashley River; $100,000 for the Barge Canal natural sedimentation remedy; $2.3M for
excavation and restoration of th~ North/South Tidal Marshes; and $350,000 for in-situ
bioremediation.

The original cost estimate in the ROD for O&M of the groundwaterlNAPL recovery
and treatment systems was $1,400,000. This was a 30-year, Net Present Value estimate from
the 1996 FS Report. Actual annual costs for O&M were reported to be approximately
$330,000 for calendar year 2005; $300,000 for calendar year 2006 and $250,000 for calendar
year 2007. The O&M cost estimate in the 1996 FS Report appears to have grossly
underestimated the annual O&M costs associated with the groundwaterlNAPL recovery and
treatment systems at this site.

5.0 PROGRESS SINCE LAST FIVE-YEAR REVIEW

The first Five-Year Review issued in January 2003 focused primarily on the Interim
Remedial Action. The Protectiveness Statement from the 2003 Five Year Review stated "The
Interim Remedial Action at the Koppers-Charleston. SC plant is adequately protective ofhuman
health and the environment in the short-term as potential surface water and sediment exposure
pathways have been eliminated. The remaining remedy components of the site-wide April 1998
ROD shall be constructed, and all remedy components shall be properly operated and
maintained to ensure adequate long-term protection." The 2003 Five Year Review included
the following recommendation which has been, implemented; "Operation, maintenance and
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monitoring efforts associated with the Interim Remedial Action should be integrated fully into
the full-scale groundwaterlNAPL remedy. Construction activity for the groundwaterlNAPL
remedy component is expected to begin in Spring 2003."

This second Five-Year Review is actually the first evaluation of remedy protectiveness
conducted after construction was completed on the site-wide remedy in September 2003.
Therefore, activities completed since January 2003 generally involved construction of the
remaining remedy components, operation and maintenance of the NAPLIgroundwater recovery
system, and routine monitoring activities specified by the Comprehensive Environmental
Monitoring Plan (Malcolm Pimie, April 2004).

The Comprehensive Environmental Monitoring Plan (CEMP) specified monitoring
requirements for all remedy components except the NAPUgroundwater recovery system. The
monitoring well network, sample frequency, and analytical parameters for the evaluation of the
NAPUgroundwater recovery system were specified in the associated Final Remedial Design
Report. Monitoring requirements by remedy component are summarized below:

• Soil & Drainage Ditch Sediments: Annual inspections of the ESC and drainage ditch
lining system for integrity and physical condition.

• North Tidal Marsh Sediments: Vegetation was re-established in the remediation area per
Critical Area Permit with SCDHEC's Ocean & Coastal Resource Management (OCRM)
by February 2001. No additional monitoring required.

• In-Situ Bioremediation of Northwest & South Tidal Marsh Sediments: Full-scale
application was not pursued. Monitoring considered complete.

• Barge Canal Sediments: Initial monitoring event was conducted in April 2003 to
support the rationale of the ESD which changed the remedy from an engineered cap to
MNR. This monitoring event was repeated in 2004 and 2007, and the results are
discussed further in Section 6.4.3 below.

• Ashley River Sediments: The baseline survey was conducted in December 2001 to
complete the as-built drawings for the completed sand cap. Monitoring for cap thickness
has been conducted annually since 2003.

• South Tidal Marsh Sediments: The work for this component was completed in June
2003. Semi-annual monitoring events for vegetative success were conducted in
accordance with a Critical Area Permit from SCDHEC GCRM. Vegetation comparable
to the reference marsh was re-established in the south marsh by December 2006, and no
additional monitoring is required. '
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6.0 FIVE-YEAR REVIEW PROCESS

The five-year review process conducted for this site included a review of technical
documents, review of quarterly O&M reports related to the NAPUgroundwater recovery
system, technical meetings with key project personnel, and a formal site inspection.

6.1 Administrative Components

An internal scoping meeting was held between appropriate EPA Region 4 personnel and
management on August 29, 2007. During this meeting, the Five Year Review team was
identified, and the schedule for completion was discussed. Other stakeholders such as
SCDHEC, Beazer East, and Magnolia Development were also notified of the general process,
and anticipated schedule for completion.

6.2 Community Notification & Involvement

Community notification of the five-year review was provided in the Charleston Post &
Courier on March 21, 2008. A copy of the notification is provided in Appendix C. The EPA
Remedial Project Manager and Community Involvement Coordinator did not receive any calls
or comments from the community related to the Five-Year Review process. Comprehensive
community involvement and outreach activities were conducted during the initial planning
phases of the Magnolia development, which includes the Koppers site. Therefore, no formal
interviews were conducted with local residents or community officials during this five-year
review. A copy of this Five Year Review Report will be placed in the local information
repository once it is approved by the EPA Region 4 Superfund Division Director.

6.3 Document Review

The following documents were reviewedas part of the development of this Five-Year
Review report:

• Preliminary Close Out Report Koppers Co., Inc. Charleston, SC (US EPA Region 4,
September 25,2003)

• Comprehensive Environmental Monitoring Plan, Former Koppers Co., Inc. Site,
Charleston, SC (Malcolm Pirnie, April 2004)

•
• First Quarter 2004 Operations & Monitoring Report, The Former Koppers Co., Inc.

Superfund Site, Charleston, SC (Key Environmental, April 2004);

• Second Quarter 2004 Operations & Monitoring Report, The Former Koppers Co., Inc.
Superfund Site, Charleston, SC (Key Environmental, August 2004);



26

• Third Quarter 2004 Operations & Monitoring Report, The Former Koppers Co., Inc.
Superfund Site, Charleston, SC (Key Environmental, November 2004);

• Fourth Quarter 2004 Operations & Monitoring Report, The Former Koppers Co., Inc.
Superfund Site, Charleston, SC (Key Environmental, January 2005);

• First Quarter 2005 Operations & Monitoring Report, The Former Koppers Co., Inc.
Superfund Site, Charleston, SC (Key Environmental, May 2005);

• .Second Quarter 2005 Operations & Monitoring Report, The Former Koppers Co., Inc.
Superfund Site, Charleston, SC (Key Environmental, August 2005);

• Third Quarter 2005 Operations & Monitoring Report, The Former Koppers Co., Inc.
Superfund Site, Charleston, SC (Key Environmental, October 2005);

• Fourth Quarter 2005 Operations & Monitoring Report, The Former Koppers Co., Inc.
Superfund Site, Charleston, SC (Key Environmental, January 2006);

• First Quarter 2006 Operations & Monitoring Report, The Former Koppers Co., Inc.
Superfund Site, Charleston, SC (Key Environmental, April 2006);

• Second Quarter 2006 Operations & Monitoring Report, The Former Koppers Co., Inc.
Superfund Site, Charleston, SC (Key Environmental, July 2006);

• Third Quarter 2006 Operations & Monitoring Report, The Former Koppers Co., Inc.
Superfund Site, Charleston, SC (Field & Technical Services LLC, October 2006);

• Fourth Quarter 2006 Operations & Monitoring Report, The Former Koppers Co., Inc.
Superfund Site, Charleston, SC (Field & Technical Services LLC, March 2007);

• First Quarter 2007 Operations & Monitoring Report, The Former Koppers Co., Inc.
Superfund Site, Charleston, SC (Field & Technical Services LLC, April 2007);

• Second Quarter 2007 Operations & Monitoring Report, The Former Koppers Co., Inc.
Superfund Site, Charleston, SC (Field & Technical Services LLC, September 2007);

• Performance Evaluation Report, NAPL and Groundwater Remedy, Former Koppers Co.,
Inc. Superfund Site, Charleston, SC (Key Environmental, January 2006)

• Responses to Comrnent~, GWIDNAPL Performance Evaluation Report, Former Koppers
Co., Inc. Superfund Site, Charleston, SC (Beazer East, June 29, 2006)
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• Response to Comments, Fonner Koppers Co., Inc. Superfund Site, Charleston, SC
(Beazer East, March 20, 2007)

• Meeting Summary and Responses to Comments/Correspondence on the Perfonnance
Evaluation Report, Fonner Koppers Co., Inc. Superfund Site, Charleston, SC
(September 4, 2007)

• Final 2007 Barge Canal Sediment Sampling Plan, Former Koppers Co., Inc. Wood
Treating Site, Charleston, SC (AMEC, September 2007)

• 2007 Barge Canal Sediment Sampling Report (AMEC, December 2007)

• Subaqueous Cap Repair Plan, Fonner Koppers Site Ashley River Sediment Remedy
(ERM, December 2007)

• Documentation of January 2008 Subaqueous Cap Repair Activities, Koppers Co., Inc.
NPL Site, Charleston, SC (ERM, February 8, 2008)

6.4 Data Review

6.4.1 Review of Institutional Controls

In the third quarter of 2003, Ashley LLC purchased the parcels of the site owned by
Beazer. The property transfer from Beazer to Ashley LLC was conveyed by a limited warranty
deed that included among otheritems prohibitions on residential development and groundwater
use (e.g. institutional controls). This limited warranty deed is attached as Appendix G. These
institutional controls have been properly executed and recorded with the Charleston County
Register of Mesne Conveyance.

Ashley LLC plans to redevelop this site, and other adjacent properties as Magnolia.
Magnolia will be a mixed-use development that will include approximately 3,000 to 4,000
residential units, 1 to 2 million square feet of commercial/retail use, over 500 hotel rooms, and
200,000 square feet of civic space. Construction on the first phases of Magnolia, including a new
bridge that will provide principle ingress/egress to Magnolia, is scheduled to begin in
Spring/Summer 2008. EPA continues to work closely with the Magnolia project team to ensure
that the development activities are properly integrated with the site remedy. Modifications to the
existing institutional controls maybe warranted at some point in the future.

6.4.2 Review of the NAPL/Groundwater Recovery System

Active NAPL recovery is occurring in the former treatment area (FTA) and old
impoundment area (alA) using a network of NAPL and groundwater extraction wells screened
within the shallow and intermediate water bearing zones. The NAPL recovery system in the
FTA consists of eleven shallow wells and four intermediate wells. In the alA, the NAPL
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recovery system consists of three shallow wells, and one intermediate well. This is a dual phase
recovery system that extracts groundwater and NAPL through separate lines. NAPL recovery is
accomplished by pumping groundwater at a controlled rate to enhance mobilization of NAPL to
the extraction well sumps. The accumulation of NAPL in the storage sumps at the bottom of
each extraction well is monitored on a weekly basis. When the volume of NAPL in the storage
sump approaches capacity, the NAPL is extracted from the well using a surface mounted air
diaphragm pump. Recovered NAPL is periodically shipped to Giant Cement Company in
Harleyville, SC for use as an energy recovery fuel in rotary cement kilns.

Average groundwater recovery rates for the individual extraction wells in the FTA have
ranged from 0.14 gallons per minute (gpm) to 1.0 gpm, while average groundwater recovery
rates for the extraction wells in the OIA have ranged from 0.07 gpm to 0.22 gpm. Recovered
groundwater is discharged to the North Charleston POTW. Groundwater extraction wells have
operated continuously, except when shut down for short periods of time for maintenance and
during system performance evaluations. The extraction wells in the FTA were shut down
between November 2005 and May 2006 due to an access dispute on the 1 acre parcel of
unimproved property where the bulk of the treatment equipment is located. NAPL recovery
efficiencies (e.g. total NAPL collected/total groundwater collected) have ranged from 0.0 % to
0.46% in the FTA, and from 0.0% to 2.19% in the OIA. The target NAPL recovery efficiency
for the system was 0.1 % to 1.0%. Beazer reports that the Charleston recovery system is among
the top three most efficient systems out of approximately 20 that they operate in the United
States. To date, an estimated 8,100 gallons and 6,200 gallons of NAPL have been recovered
from the FTA and OIA, respectively. The NAPL source areas for the shallow water bearing
zone and intermediate water bearing zone are illustrated on Figures 2 and 3, respectively.

The Final Remedial Design for the NAPLIgroundwater recovery system included a
requirement to submit a Performance Evaluation Report after two years of full scale operation
of the system. The Performance Evaluation Report was based on two years of quarterly
operation and monitoring reports and was submitted in January 2006. While over a decade of
groundwater monitoring data indicate the NAPL source plumes are stable, the Performance
Evaluation Report afforded an opportunity to optimize the recovery and monitoring strategies of
the system. EPA, SCDHEC, and Beazer resolved all outstanding issues via several iterations of
response to written comments, and project management meetings on March 2, 2006; July 9,
2007; and November 11,2007. Correspondence related to the optimization of the monitoring
program and NAPUgroundwater recovery system is included in Appendix F. A summary of
these issues is provided below:

• It appears that operation of the shallow NAPL recovery system in the OIA may be
contributing to observed increases in constituent concentrations in MW-1 02A located
adjacent to the barge canal. Additional soil borings, piezometers, and groundwater
samples were collected in December 2007 to further characterize the subsurface
conditions in the OIA. Beazer will submit a summary report regarding the findings of
this additional investigation, and any recommendations for additional remedial activities.
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• Additional investigation work will be conducted in the FfA to refine the delineation of
NAPL source areas, and aqueous contaminant plumes in the vicinity ofMW-12S and
MW-lOOB.

• Additional NAPL recovery will be explored in the FfA by conducting passive NAPL
recovery at MW-114, MW-107, MW-12S and MW-108. Passive NAPL recovery will
be conducted for one year by bailing product when two feet or more of NAPL is
measured in the above wells. Following this one year evaluation period,
recommendations will be made to EPA and SCDHEC regarding future passive and/or
active NAPL recovery at these locations.

• Extraction We1l3! (EW-3I) in the FfA has not recovered any NAPL since full scale
system start-up. The groundwater extraction rate at EW-3I will be scaled back for 3
months. If this measure fails to increase NAPL production, the well will be pulse­
pumped (e.g. turned on and oft) to monitor efficiency. If improved recovery is not
observed within one year, additional recommendations will be made to EPA and
SCDHEC regarding discontinuing NAPL recovery efforts from this extraction well.

• Numerous modifications have been adopted for the sampling and analysis requirements.
Seven existing monitoring wells will be added to the source area and aqueous phase
plume monitoring locations for a one year evaluation period. Analyses will be
semiannual for BTEX and PAHs, and annually for parameters related to the monitored
natural attenuation evaluation. Samples of NAPL from the FfA and OIA will be also
collected and tested for physical properties including interfacial tension, contact angle,
viscosity, and specific gravity. This information will be used to recalculate the critical
hydraulic gradient so NAPL capture zones can be verified.

• Numerous modifications were also made to the operation and maintenance reporting
requirements to enhance the data evaluation. Semi-annual status reports (instead of
quarterly) will continue to be submitted. A comprehensive report regarding groundwater
monitoring and graphical data presentation will be submitted annually.

Regarding the northwest comer, NAPL has not been observed in any of the four
monitoring wells adjacent to the SIS area. Analytical results from the monitoring wells indicate
the dissolved-phase constituents have steadily decreased over time. Overall, the observations
over the monitoring period suggest that the SIS remedy in the northwest comer is meeting the
performance standards set forth in the ROD.

6.4.3 Review of the Barge Canal MNR Remedy

Subsequent to the April 2003 ESD that changed the barge canal remedy from
subaqueous capping to MNR, two additional sampling events were conducted in 2004 and 2007.
The scope of these sampling events focused on sediment quality, and salt marsh vegetation
encroachment. Sediment quality was evaluated by collecting a total of ten surface samples (e.g.
0-6 inches) from 5 transects positioned east to west along the profile of the barge canal. Each
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sediment sample was a 5-point composite collected within a 1.5 meter radius. Each transect was
comprised of two sediment samples, one positioned north of the tidal creek, and the other
positioned south of the tidal'creek. Salt marsh vegetation encroachment was evaluated by
comparing aerial photography from several different years.

Comprehensive results from the barge canal sediment sampling and vegetation
encroachment are provided in Appendix E. An abbreviated summary of the barge canal
sediment sampling data are presented in the table below:

2
3
4
5

Sample
Event 138.4 26.6 6.6 2.7
Mean

Notes:
[1] - This data is represented by individual sample stations during the RI that are closest to
the transect locations first established for the 2003 event.
[2] - This data represents the average of two samples points (e.g. north and south of the
tidal creek) er transect.

The Total PAH background or reference concentration for Ashley River sediments
established during previous site investigations was reported to range from approximately 4 to 28
mglkg. Based on comparisons with historical data, it is clear that PAH concentrations in surface
sediments have steadily decreased with time, and have been within the reported background
range over the past three sampling events. The average total PAH concentration in barge canal
sediments reported in 2007 has decreased nearly 2 orders of magnitude from data reported
during the RI. Moreover, a comparison of available aerial surveys indicate a net addition of
approximately 0.80 acres of marsh grass since 2000.

Based on review of monitoring data, the MNR remedy for the barge canal sediments is
adequately protective. Because total PAH concentrations are at background levels and unlikely
to decrease further; and that marsh vegetation continues to develop due to the dominant
depositional environment, no additional monitoring of sediment quality in the barge canal is
warranted.

6.4.4 Review of the Ashley River Subaqueous Cap

The monitoring program for the Ashley River subaqueous cap required a baseline survey
to document as-built conditions, and a six-month monitoring event following completion of
construction. Thereafter, sand cap thickness monitoring was to continue on an annual basis
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through the·2008 five-year review. The monitoring plan also includes a contingency for
additional thickness measurements after significant storm events with high erosion capacity (e.g.
tropical stormslhurricanes). Forty one thickness monitors were installed during construction of
the subaqueous cap. Each thickness monitor consisted of an 18 inch stainless steel rod attached
at the center of and perpendicular to a 36 inch diameter PVC disk. Each disk was placed on top
of the geotextile fabric and covered with a minimum of 12 inches of sand to form the cap. The
18 inch stainless steel rod was connected to a chain, and a buoy was attached to the chain to'
facilitate locating the monitors.

Monitoring of the sand cap thickness has been conducted over 7 different events:
December 2001 (baseline), March 2003 (6 months post-construction), and annual events in
December 2003,2004,2005,2006 and 2007. Analysis of thickness measurements revealed
that repairs were needed to the cap in proximity to monitor locations TM-19, TM-31, TM-32
and TM-34 where the cap thickness was less than the 12 inch minimum design standard, and at
locations where the cap geotextile liner had been exposed. A subaqueous cap repair plan was
prepared in December 2007 by ERM on behalf of Magnolia. The repair work was performed by
ENTACT in January 2008 on behalf of Magnolia, and the work was documented in a February
8, 2008 letter report from ERM.

Two general areas of the Ashley River subaqueous cap were repaired in January 2008.
The northern area was repaired using a tracked mounted, long-reach backhoe operating from the
shoreline. Approximately 28 tons of rip rap were installed along the outer edge of the cap to
restore the crest height. Then about 145 tons of sand was placed over a 1,580 square foot area at
a thickness of at least 15 inches. The southern area was repaired with a barge mounted clam
shell crane. A second barge was used to transport the rip rap and sand to the repair area.
Approximately 52 tons of rip rap were used to restore the crest height. Then about 220 tons of
sand was placed over a 4,569 square foot area at a thickness of at least 15 inches. Further
details regarding the cap repair work can be found in Appendix D - Documentation of January
2008 Subaqueous Cap Repair Activities (ERM, February 8, 2008).

Magnolia has conceptually evaluated several methods to either enhance or replace the
Ashley River remedy with a more permanent solution that better integrates with the future uses
of the riverfront. Continued annual sand cap thickness monitoring is recommended until such
decisions are made final.

6.4.5 Review of the Engineered Soil Cover and Drainage Ditch Remedy

The Comprehensive Environmental Monitoring Plan required annual visual inspections
of the engineered soil cover (ESC) and the reconstructed drainage ditches for structural integrity
and performance. Inspections were typically conducted during the first quarter of each year,
and have been conducted annually since 2004. A summary memorandum with supporting
pictures were submitted for proper documentation.

The ESC has been repaired many times to repair depressions likely caused by vehicle
traffic and shipping container storage. The ESC repair work generally consists of backfilling
the depression with gravel, asphalt or vegetation and grading the area to promote positive
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drainage. The Braswell Street, Milford Street and central drainage ditches were cleaned out in
2005 and 2006 to remove debris, dense stands of vegetation and sediment accumulation.

I

The Hagood Avenue drainage ditch is considered to be "off-site" and is therefore
maintained by the City of Charleston. Inspection of this drainage ditch during the December 12,
2007 site visit showed signs of substantial sediment accumulation and rather dense vegetation.

6.5 .Site Inspection

A five-year review site inspection was conducted on December 12-13,2007. The
inspection team consisted of: Craig Zeller (EPA Region 4), Mike Slenska (Beazer East),
Michael Costa (Magnolia Development), Chuck Williams (SCDHEC) and Paul Bergstrand
(SCDHEC). The five~year review checklist was completed during this site visit and is attached
in Appendix A. A photographic log of the site inspection is attached as Appendix B. No major
deficiencies or issues with the remedy were noted during the site inspection.

6.6 Interviews

As discussed above in Section 6.2, no formal interviews were conducted with local
residents or community officials during this five-year review. Informal interviews were
conducted with Beazer, SCDHEC, and Magnolia project personnel identified above in Section
6.5 at several times before, during and after the formal site inspection. These stakeholders have
been actively involved in the O&M phase of this project, and concur with the process and
recommendations of this Five-Year Review.

7.0 TECHNICAL ASSESSMENT

As recommended by the EPA Five-Year Review guidance document (e.g. OSWER
Directive 9355.7-03B-P, June 2001), the framework for the technical assessment of the remedial
action centers around answering the following key questions:

Question A: Is the remedy functioning as intended by the decision documents?

.
YES. The remedial action continues to operate and function as designed. The engineered soil
cover and drainage ditches have been properly maintained to eliminate exposure and
contaminant transport pathways. The MNR remedy for the barge canal shows net deposition,
measureable vegetation encroachment, and declines in surface sediment concentrations.
Sediment excavation in the north and south tidal marshes achieved performance standards and
have been restored with vegetation comparable to reference sites. The Ashley River subaqueous
cap has been monitored routinely, and was recently repaired to restore adequate cover in some
limited erosional areas. Optimization of the NAPL and groundwater recovery system is
underway to further refine source/plume areas and enhance NAPL recovery efficiencies.

Question B: Are the exposure assumptions, toxicity data, cleanup levels, and remedial action
objectives used at the time of the remedy selection still valid?
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YES. The exposure assumptions, toxicity data and remedial action objectives (RAGs) specified
in the ROD are still relevant and applicable. The standardized risk assessment methodologies
employed during the RI have not changed in a way that could affect the protectiveness of the
remedy. The revised arsenic maximum contaminant level of 0.01 mgll does not affect the
selected remedy for this site since arsenic was not identified as a groundwater contaminant of
concern in the ROD. The RAOs for the groundwater component focus on meeting objectives
specified in EPA's technical impracticability guidance document, and do not specify numerical
criteria for groundwater. Remedy performance data for the groundwaterlNAPL component
indicate the recovery system is achieving the established RAOs of: 1) removal or treatment of
NAPL to the maximum extent practicable; 2) containment of potentially non-restorable NAPL
source areas; and 3) containment and restoration of aqueous contaminant plumes.

Soil cleanup levels specified in the ROD were valid for a future industrial land-use. As
discussed above, this site and several adjacent parcels will soon be redeveloped as a mixed use
project known as Magnolia that will incorporate residential, commercial, retail, and civic space
land use. The existing institutional controls (e.g. limited warranty deed) currently limit the
future site use to an industrial exposure setting. Preliminary design and construction approaches
for Magnolia indicate the existing ground surface will be filled approximately 18 to 24 inches,
essentially providing an enhanced soil cover that will be properly maintained. EPA will continue
to work closely with the Magnolia project team to ensure that the development activities are
properly integrated with the site remedy. .

Question C: Has any other information come to light that could call into question the
protectiveness of the remedy?

NO. It appears that operation of the shallow NAPL recovery system in the OlA may be
contributing to observed increases in constituent concentrations in MW-102A located adjacent
to the barge canal. Additional soil borings, piezometers, and groundwater samples were
collected in December 2007 to further characterize the subsurface conditions in the OIA.
Beazer will submit a summary report regarding the findings of this additional investigation, and
any recommendations for additional remedial activities. Additional investigation work will be
conducted in the FfA to refine the delineation of NAPL source areas, and aqueous contaminant
plumes in the vicinity ofMW-12S and MW-lOOB. A majority of the site is lJow vacant since
the former industrial and commercial businesses have been relocated to make room for
redevelopment activities. Magnolia has indicated that an evaluation for soil vapor intrusion will
be conducted, and vapor intrusion barriers will be installed during the construction work in areas
of the site where warranted.

8.0 ISSUES

Issues identified during the second Five-Year Review for this site include the following:

• It appears that operation of the shallow NAPL recovery system in the OIA may be
contributing to observed increases in constituent concentrations in MW-102A located
adjacent to the barge canal. Additional soil borings, piezometers, and groundwater
samples were collected in December 2007 to further characterize the subsurface
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conditions in the OIA. Beazer will submit a summary report regarding the findings of
this additional investigation, and any recommendations for additional remedial
activities.

• Additional investigation work will be conducted in the FfA to refine NAPL source
areas and aqueous contaminant plumes in the vicinity of MW-12S and MW:..100B.

• Field evaluations are underway in the FfA to enhance NAPL recovery at several areas
within the known capture zone.

• The site is now part of a 218 acre tract that will soon be redeveloped as the Magnolia, a
mixed use project that will incorporate future residential, commercial, retail, and civic
land use. Construction on the initial phases of Magnolia is expected to begin in the
Spring/Summer 2008.

9.0 RECOMMENDATIONS AND FOLLOW UP ACTIONS

The following recommendations and follow-up actions are issued for this Five-Year Review:

• Continue to monitor, operate and maintain the NAPL and groundwater recovery
systems in accordance with the recently revised plans. Implement EPA and SCDHEC
approved follow up actions recommended in the supplemental OIA investigation report,
and other reports as they relate to improving efficiency of NAPL recovery wells;

• Continue annual monitoring of the Ashley River subaqueous cap;

• Continue to inspect and maintain the engineered soil cover and drainage ditches while
the construction of Magnolia is implemented. Remove sediment accumulation and
vegetation from the Hagood Avenue drainage ditch;

• Discontinue sediment quality and vegetation encroachment monitoring in the barge
canal;

• Continue to work closely with the Magnolia project team to ensure that future
redevelopment activities are properly integrated with the completed remedy
components, and the ongoing O&M activities.

The table on the following page outlines the follow up action, parties responsible for
implementation, and anticipated schedule:
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Continue to operate, N N
monitor & maintain Beazer EPA & On-going
NAPUgroundwater SCHDEC
recover s stems
Implement EPA & N N
SCDHEC approved
follow up actions Beazer EPA & 12/31/08
recommended in the SCDHEC
supplemental OlA
investi ation re ort
Continue annual Repairs N N
monitoring of the EPA & conducted
Ashley River Magnolia SCDHEC in January
subaqueous cap 2008. Next

annual event
b 03/31/09.

Clean out Hagood City of EPA & N N
Avenue drainage ditch Charleston SCDHEC 12/31/08
Continue to inspect & EPA & Next annual N N
maintain soil cover Magnolia SCDHEC event by
and draina e ditches 03/31/09.
Discontinue sediment
quality and vegetation N/A N/A N/A N N
encroachment in the
bar e canal
Continue to work with
Magnolia to integrate EPA EPA & N/A N N
redevelopment with SCDHEC
site remed andO&M

10.0 PROTECTIVENESS STATEMENT

The remedy implemented at the Koppers Co., Inc. site in Charleston, SC is currently
considered adequately protective of human health and the environment; and human health and
ecological exposure pathways that could result in unacceptable risks are being controlled.

11.0 NEXT REVIEW

Pursuant to statutory requirements, the next Five-Year Review for this site will be
conducted five years from the approval date of this document.
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Appendix A
Five-Year Review Site Inspection Checklist

I. SITE INFORMAnON

Site name: Koppers Co., Inc. (Charleston Plant) Date of inspection: 12/12/07 & 12/13/07

Location and Region: Charleston, SC - EPA R4 EPA ill: SCD980310239

Agency, office, or company leading the five-year Weather/temperature: Sunny; Mid 60's degrees F
review: Superfund Division - EPA R4

Remedy Includes: (Check all that apply)
D Landfill cover/containment 1:8:1 Monitored natural attenuation
D Access controls D Groundwater containment
1:8:1 Institutional controls D Vertical barrier walls
1:8:1 Groundwater pump and treatment
D Surface water collection and treatment
1:8:1 Other: engineered soil cover, reconstructed surface water conveyances, tidal marsh
excavation/revegetation, subaqueous capping, monitored natural recovery, solidificativnJstabilization.

Attachments: D rnspection team roster attached D Site map attached

II. INTERVIEWS (Check all that apply)

I. O&M site manager Mike SIenska, P.E.______ Environmt:ntal Mgr.__ - 12/12/07--
Name Title Date

Interviewed: 1:8:1 at site D at office [gI by phone, Phone no. 412.208.8867------
Problems, suggestions; D Report attached ._------"

----

2. O&M statT
Name Title Date

Interviewed: D at site D at office D by phone, Phone no.
Problems, suggestions; 0 Report attached

--

Site Inspection Checklist Page 1



3. Local regulatory authorities and response agencies (i.e., State and Tribal offices, emergency response
office, police department, office of public health or environmental health, zoning office, recorder of
deeds, or other city and county oft'ices, etc.) Fill in all that apply.'

Agency _EPA Region 4 - Superfund Division
Contact _Craig Zeller, P.E. --RPM-- - 12/12/07 404.562.8827

Name Title Date Phone no.
Problems; suggestions; 0 Report attached

Agency _SC Department of Health & Environmental Control
Contact - Chuck Williams _Project Manager - 12/12/07 803.896.4162

Name Title Date Phone no.
Problems; suggestions: 0 Report attached _

Agency _SC Department of Health & Environmental Control
Contact _Paul Bergstrand _Hydrogeologist - 12/12/07 803.896.4016

Name Title Date Phone no.
Problems; suggestions: 0 Report attached

--

Agency
Contact ----

Name Title Date Phone no.
Problems; suggestions: 0 Report attached

- --

4. Other interviews (optional) o Report attached.

Michael Costa - Magnolia Development; 843.577.0570
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IU. ON-SITE DOCUMENTS & RECORDS VERIFIED (Check all that apply)

'1. O&M Documents
t81 O&M manual t81 Readily available D Up to date DN/A
t81 As-built drawings t81 Readily available D Up to date DN/A
t81 Maintenance logs t81 Readily available D Up to date DN/A
Remarks -

2. Site-Specific Health and Safety Plan t81 Readily available D Up to date DN/A
t81 Contingency plan/emergency response plan t81 Readily available D Up to date DN/A
Remarks

3. O&M and OSHA Training Records t81 Readily available D Up to date DN/A
Remarks-_.

4. Permits and Service Agreements
D Air discharge permit D Readily available D Up to date t81 N/A
D Effluent discharge D Readily available D Up to date t81 N/A
D Waste disposal, POTW D Readily available t81 Up to date DN/A
D Other permits D Readily available D Up to date DN/A
Remarks

? . Gas Generation Records D Readily available D Up to date t81 N/A
Remarks

6. Settlement. Monument Records D Readily available D Upto date t81 N/A
Remarks

7. Groundwater Monitoring Records D Readily available D Up to date t81 N/A
Remarks

8. Leachate Extraction Records D Readily· available D Up to date t81 N/A
Remarks

9. Discharge Comp~ianceRecords
DAir o Readily available o Up to date t81 N/A
D Water (effluent) D Readily available t81 Up to date DN/A
Remarks

10. Daily Access/Security Logs D Readily available D Up to date t81 N/A
Remarks
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IV. O&M COSTS

I. O&M Organization
D State in-house D Contractor for State
D PRP in-house ~ Contractor for PRP
D Federal Facility in-house D Contractor for federal Facility
~ Other_O&M contractor for PRP is Field & Technical Services; 200 Third Avenue, Carnegie,
Pennsylvania 15106

2. O&M Cost Records
D Readily available ~ Up to date
D Funding mechanism/agreement in place

Original O&M cost estimate'" $1.4 Million (30 Yr. NPV from ROD) D Breakdown attached

Total annual cost by year for review period if available

From_01/01/05- To_I 2/3 1/05 _'" $330,000 o Breakdown attached
Date Date Total cost

From- 01/01/06 To- 12/31/06 . _ '" $300,000___ o Breakdown attached
Date Date Total cost

From- 01/01/07 To- 12/31/07- _"'$250,000___ D Breakdown attached
Date Date Total cost

From To D Breakdown attached
Date Date Total cost

From To------ o Breakdown attached
Date Date Total cost

3. Unanticipated or Unusually High O&M Costs During Review Period
Describe costs and reasons: ._1996 Feasibiity Study grossly underestimated annual O&M costs
associated with NAPUgroundwater recovery and treatment system.

V. ACCESS AND INSTITUTIONAL CONTROLS ~ Applicable DNIA

A. Fencing

I. Fencing damaged o Location shown on site map o Gates secured ~N/A

Remarks

B. Other Access Restrictions

I. Signs and other security measures D Location shown on site map ~N/A

Remarks
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C. Institutional Controls (ICs)

J. Implementation and enforcement
Decision Document(s) call for ICs ~Yes DNo

If No, are ICs needed? DYes DNo
Have ICs been implemented? ~Yes DNo

Site conditions imply ICs not properly implemented DYes DNo ~N/A
Site conditions imply ICs not being fully enforced DYes DNo ~N/A

Type of monitoring (e.g., self-reporting, drive by) IC's were provided to EPA when properly entered.
Frequency
Responsible party/agency
Contact

Name Title Date Phone no.

Reporting is up-to-date ~Yes DNo DN/A
Reports are verified by the lead agency ~Yes DNo DN/A

Specific requirements in deed or decision documents have been met ~Yes DNo DN/A
Violations have been reported DYes DNo ~N/A
Other problems or suggestions: D Report attached

2. Adequacy ~ ICs are adequate D ICs are inadequate DN/A
Remarks

D. General

J. Vandalism/trespassing D Location shown on site map ~ No vandalism evident
Remarks

2. Land use changes on site DN/A
Remarks_Property is largely vacant now in preparation for development of Magnolia project.

3. Land USe changes off site ~N/A
Remarks

VI. GENERAL SITE CONDITIONS

A. Roads ~ Applicable DN/A

J. Roads damaged D Location shown on site map ~ Roads adequate DN/A
Remarks

Site Inspection Checklist Page 5
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B. Other Site Conditions

Remarks

VII. LANDFILL COVERS D Applicable 1:81 N/A

A. Landfill Surface

I. Settlement (Low spots) D Location shown on site map D Settlement not evident
Areal extent Depth

Remarks

2. Cracks D Location shown on site map D Cracking not evident
Lengths Widths Depths

Remarks

3. Erosion D Location shown on site map D Erosion not evident
Areal extent Depth
Remarks

4. Holes D Location shown on site map D Holes not evident
Areal extent Depth
Remarks

r

5. Vegetative Cover D Grass D Cover properly established D No signs of stresso Trees/Shrubs (indicate size and locations on a diagram)
Remarks

6. Alternative Cover (armored rock, concrete, etc.) DN/A
Remarks

7. Bulges D Location shown on site map D Bulges not evident
Areal extent Height
Remarks
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8. Wet AreaslWater Damage D Wet areas/water damage not evident
D Wet areas D Location shown on site map Areal extent
D Ponding D Location shown on site map Areal extent
D Seeps D Location shown on site map Areal extent
D Soft subgrade D Location shown on site map Areal extent
Remarks

9. Slope Instability D Slides D Location shown on site map DNo evidence of slope instability
Areal extent
Remarks

B. Benches D Applicable ~N/A
(Horizontally constructed mounds of earth placed across a steep landfill side slope to interrupt the slope
in order to slow down the velocity of surface runoff and intercept and convey the runoff to a lined
channel.)

I. Flows Bypass Bench D Location shown on site map D N/A or okay
Remarks

2. Bench Breached D Location shown on site map D N/A or okay
Remarks

3. Bench Overtopped D Location shown on site map D N/A or okay
Remarks

C. Letdown Channels D Applicable ~N/A
(Channel lined with erosion control mats, riprap, grout bags, or gabions that descend down the steep side
slope of the cover and will allow the runoff water collected by the benches to move off of the landfill
cover without creating erosion gullies.)

I. Settlement D Location shown on site map D No evidence of settlement
Areal extent Depth
Remarks

2. Material Degradation D Location shown on site map D No evidence of degradation
Material type Areal extent
Remarks

3. Erosion D Location shown on site map D No evidence of erosion
Areal extent Depth
Remarks

Site Inspection Checklist Page 7



- - -.

4. Undercutting o Location shown on site map o No evidence of undercutting
Areal extent Depth
Remarks

5. Obstructions Type o No obstructionso Location shown on site map Areal extent
Size
Remarks

6. Excessive Vegetative Growth Typeo No evidence of excessive growth
o Vegetation in channels does not obstruct flow
o Location shown on site map Areal extent
Remarks

D. Cover Penetrations o Applicable ~N/A

1. Gas Vents o Active o Passive
o Properly securednocked o Functioning o Routinely sampled o Good conditiono Evidence of leakage at penetration o Needs Maintenance DN/A
Remarks

2. Gas Monitoring Probes
o Properly secured/locked o Functioning o Routinely sampled o Good condition
o Evidence of leakage at penetration o Needs Maintenance ON/A
Remarks

3. Monitoring Wells (within surface area of landfill)
o Properly secured/locked o Functioning o Routinely sampled o Good condition
o Evidence of leakage at penetration o Needs Maintenance ON/A

Remarks

4. Leachate Extraction Wells
o Properly securednocked o Functioning o Routinely sampled o Good condition
o Evidence of leakage at penetration o Needs Maintenance DN/A
Remarks

5. Settlement Monuments o Located o Routinely surveyed . ON/A
Remarks

Site Inspection Checklist Page 8



E. Gas Collection and Treatment D Applicable [gI N/A

1. Gas Treatment Facilities
D Flaring D Thermal destruction D Collection for reuse
D Good condition D Needs Maintenance
Remarks

2. Gas Collection Wells, Manifolds and Piping
D Good condition D Needs Maintenance
Remarks

3. Gas Monitoring Facilities (e.g., gas monitoring of adjacent homes or buildings)
D Good condition D Needs Maintenance D N/A
Remarks

F. Cover Drainage Layer D Applicable [gI N/A

I. Outlet Pipes Inspected D Functioning DN/A
Remarks

2. Outlet Rock Inspected D Functioning DN/A
Remarks

G. Detention/Sedimentation Ponds D Applicable [gI N/A

I. Siltation Areal extent Depth
D Siltation not evident
Remarks

2. Erosion Areal extent Depth
D Erosion not evident
Remarks

3. Outlet Works D Functioning DN/A
Remarks

4. Dam D Functioning DN/A
Remarks

Site Inspection Checklist Page 9



H. Retaining Walls D Applicable [gI N/A

I. Deformations D Location shown on site map D Deformation not evident
Horizontal displacement Vertical displacement
Rotational displacement
Remarks

2. Degradation D Location shown on site map D Degradation not evident
Remarks

I. Perimeter Ditches/OfT-Site Discharge D Applicable [gI N/A

I. Siltation D Location shown on site map D Siltation not evident
Areal extent Depth
Remarks

2. Vegetative Growth D Location shown on site map DN/A
D Vegetation does not impede flow
Areal extent Type
Remarks

3. Erosion D Location shown on site map D Erosion not evident
Areal extent Depth
Remarks

4. Discharge Structure D Functioning DN/A
Remarks

VIII. VERTICAL BARRIER WALLS D Applicable [gI N/A

I. Settlement D Location shown on site map D Settlement not evident
Areal extent Depth
Remarks

2. Performance Monitoring Type of monitoring
D Performance not monitored D Evidence of breaching
Frequency
Head differential
Remarks

Site Inspection CheckList Page 10



IX. GROUNDWATER/SURFACE WATER REMEDIES , ~ Applicable DN/A

A. Groundwater Extraction Wells, Pumps, and Pipelines ~ Applicable DN/A

1. Pumps, Wellhead Plumbing, and Electrical
~ Good condition D All required wells properly operating D Needs Maintenance D N/A
Remarks

2, Extraction System Pipelines, Valves, Valve Boxes, and Other Appurtenances
~ Good condition D Needs Maintenance
Remarks

3. Spare Parts and Equipment
D Readily available ~ Good condition D Requires upgrade D Needs to be provided
Remarks

B. Surface Water Collection Structures, Pumps, and Pipelines D Applicable ~N/A

I. Collection Structures, Pumps, and Electrical
D Good condition D Needs Maintenance
Remarks

2. Surface Water Collection System Pipelines, Valves, Valve Boxes, and Other Appurtenances
D Good condition D Needs Maintenance
Remarks

3. Spare Parts and Equipment
D Readily available D Good condition D Requires upgrade D Needs to be provided
Remarks

Site Inspection Checklist Page 11



C. Treatment System [gI Applicable D~/A

I. Treatment Train (Check components that apply)
D Metals removal r8] Oil/water separation o Bioremediationo Air stripping D Carbon adsorberso Filters
D Additive (e.g., chelation agent, flocculent)
D Others
[gI Good condition o Needs Maintenance
D Sampling ports properly marked and functional
D Sampling/maintenance log displayed and up to date
D Equipment properly identified
D Quantity of groundwater treated annually
D Quantity of surface water treated annually
Remarks

2. Electrical Enclosures and Panels (properly rated and functional) D N/A
[gI Good condition D Needs Maintenance
Remarks

3. Tanks, Vaults, Storage Vessels D N/A
~ Good condition o Proper secondary containment o Needs Maintenance
Remarks

4. Discharge Structure and Appurtenances D N/A
[gI Good condition D Needs Maintenance
Remarks

5. Treatment Building(s) D N/A
[gI Good condition (esp. roof and doorways) o Needs repairo Chemicals and equipment properly stored
Remarks

6. Monitoring Wells (pump and treatment remedy) DN/A
r8] Properly securedllocked r8] Functioning r8] Routinely sampled r8] Good condition
D All required wells located D Needs Maintenance
Remarks t

D. Monitoring Data

1. Monitoring Data
[gI Is routinely submiued on time [gI Is of acceptable quality

2. Monitoring data suggests:
r8] Groundwater plume is effectively contained o Contaminant concentrations are declining

Site Inspection Checklist Page 12



D. Monitored Natural Attenuation [8J Applicable , DN/A,. .J

I. Monitoring Wells (natural attenuation remedy)
[8J Properly secured/locked [8J Functioning [8J Routinely sampled [8J Good condition
D All required wells located D Needs Maintenance
Remarks

X. OTHER REMEDIES

If there are remedies applied at the site which are not covered above, attach an inspection sheet describing
the physical nature and condition of any facility associated with the remedy. An example would be soil
vapor extraction.

XI. OVERALL OBSERVATIONS.
A. Implementation of the Remedy

Describe issues and observations relating to whether the remedy is effective and functioning as designed.
Begin with a brief statement of what the remedy is to accomplish (i.e., to contain contaminant plume,
minimize infiltration and gas emission, etc.).

Remedy has been properly implemented. All components are effective and functioning as

designed.

B. Adequacy of O&M

Describe issues and observations related to the implementation and scope of O&M procedures. In
particular, discuss their relationship to the current and long-term protectiveness of the remedy.

Operation and Maintenance procedures and results have been well documented in quarterly reports.

Site Inspection Checklist Page 13



C. Early Indicators of Potential Remedy Problems

Describe issues and observations such as unexpected changes in the cost or scope of O&M or a high
frequency of unscheduled repairs, that suggest that the protectiveness of the remedy may be
compromised in the future.

- None. ...

D. Opportunities for Optimization

Describe possible opportunities for optimization in monitoring tasks or the operation of the remedy.

__Underway. Please refer to Five-Year Review Report for description.

Site Inspection Checklist Page 14



APPENDIXB
PHOTOGRAPHIC LOG

SITE INSPECTION
12/12/07 & 12/13/07



Suppltllll:nlallllYbl.igllllun \VOI'k in Old InJpoundmelll Are-

$oil BorinEs Collected rrom Old Impoundment Area



Temporary NArL Collection Tank in l~orll1erTreatnlent Arta

Treatmenl Trailen & Porlable NAPL Pump



Restored North Thlal Marsh

Rec:onstructed HllItood Avenue Drainage Dil(:b



Reconstrucled C('ntral Orainauc Ditch (Looking East)

Re(onslructed MiJrord Street OrainaRt Ditch (Lookllg West)



Ret:onslructed MiJrord Sireet Onainajl:f Dildl (Looking [a§l)

formerTrealment Area



Extl'1l(lion Wtll Yaulu Alon& Norlh Side or Milford SIrc4!1

Reslored Soulh Tltbl Marsh



R~slored South Tidal Marsh

RHloroo South Tid201 Marsh



Eastern End of Barge Canal i'ear Bulkhead

Middle Stction of Barge Cawl



View or Barge Canal looting Toward Ashley River

Mouth of Barge Caul Neu Coanuent:e Wilb Asble)' R..inr



Barge Canal Ailligh Tide

Bl1IIswell Streel Ol1lliaage Ditch D1St:haf"l:e Near Barge Canal



Ashley Rh'er Cap (Noll.' New Layer of Pluff Mud)



Ashlfl)' Rh'cr Cal) (Looking North)

Sind CliP Thickness 1\lonilor



SOllthern Se>:lion or Ashlcy Rivcr Cap

•

SIS Section of Ashley River Cap Near Parker Marine



.

Solidified/Slahilbed SCl'tion or Ashley River Cap

Solidified/Stabilized Seclion.r Ashley River Cap
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US ENVIRONMENTAL PROTECTION

61 FORSYTH STE SW ATLANTA FEDERAL CENTER

Atlanta GA 30303

AFFIDAVIT OF PUBLICATION

ibt ~ost anb <!rouritr
State of South Carolina

County of Charleston

Personally appeared before me the undersigned advertising
Clerk of the above indicated newspaper published in the City
of Charleston. County and State aforesaid. who. being duly
sworn, says that the advertisement of

(Copy attached)

appeared in the issues of said newspaper on the following
day(s):

03/2112008

at a cost of $ 482.14

Account# R0526995
Order# C221D62J
P.O. Number: five year
Subscribed and sworn to before

me:£th;' eJ.\... da,
", :'11L ; ': " " Advertising Clerk

of ~ ~~!\\~~(\M ~:r)??7~ ,
A.D." cQtJ08"'#~~~ ~&;?????~' .. ." ,.' ."., ~t~ A~"h1>~"

. ~ refill ~ <8
, ~ ~ ~

~ Comm. 5o,")..~ ~
: 1 1 J' ;;"

Form 3020

Number of Copies: 1
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Environmental
Resources
Management

:.' ~ , .

",{
498 Wando Park Blvd.
Suite 100
Mt. Pleasant, SC 29464
(843) 856-4270
(843) 856-4283 (fax)

II,CTr"
. ',' .

~ :~ ~ .: ~ i

: .~ .~.~ ~

ERM

February 8,2008

Mr. Craig Zeller, Remedial Project Manager
U.S. Environmental Protection Agency, Region 4
Atlanta Federal Center
61 Forsyth Street, S.W.
Atlanta, Georgia 30303-8960

.....' .

..
..

'. ';j

j Mr. Charles Williams
.' Bureau of Land and Waste Management
':j South Carolina Department of Health and Environmental Control

. ..' 2600 Bull Street
i

... j Columbia, South Carolina 29201-1708
.,
I
i.; Subject:
!

.... !

Documentation of January 2008 Subaqueous Cap Repair
Activities
Koppers Co., Inc. (Charleston Plant) NPL Site
Charleston, South Carolina
ERM Project No.: 73614

Dear Messrs. Zeller and Williams:

... . ,. .:

')J

.~ ..,'

This letter report has been prepared by Environmental Resources
Management~Southeast,Inc. (ERM), on behalf of Ashley I, LLC (Ashley
I), to document the subaqueous cap repair activities undertaken by

'. .: Ashley I in January 2008. The activities were performed in accordance
i

.' ,I with the approved Subaqueous Cap Repair Plan (Plan), dated December 13,
I

'j 2007. As identified in the Plan, there were two areas of the subaqueous
cap that required repair. The northern area repairs took place on January

. i 3 and 4, 2008. The southern area repairs took place from January 24 to
. j February 1, 2008. The repairs performed in each area are discussed

below.

NorthernArea Subaqueous Cap Repair
" ... ,

. ' .. "

'. . . . .

ERM visited the northern subaqueous cap repair area, located in the
vicinity of subaqueous cap monitoring location TM-19, on Thursday,
January 3, 2008, to locate the repair area and to obtain pre-repair cap
sand thickness measurements. ERM used a global positioning system



Messrs. Craig Zeller and Williams
Page 2
February 8, 2008

1 .. - ••

"

(CPS) unit to locate TM-19, the four corners of the cap repair area as
defined in the Plan, and the edge Qf the cap rip rap in the vicinity of the
repair area. These locations were staked with lathe to guide the repair
activities. Upon locating these points, ERM measured the cap sand
thickness within and outside of the repair area at several locations to
document the pre-repair conditions. The results of these measurements
are shown in Figure 1.

ENTACT Environmental Services, Inc. (ENTACT), under contract to
Ashley I, performed the northern subaqueous cap repair activities on
Friday, January 4, 2008 at low tide. ENTACT performed the repair
activities with a track mounted, long-reach backhoe. ERM was present to
observe and document the activities on behalf of Ashley I. ENTACT
initiated the repair by placing rip rap along the edge of the cap to restore
the rip rap height. After placing the rip rap, ENTACT placed washed
sand within the repair area to bring the cap sand thickness up to at least
15 inches. Upon completion of the sand placement, ERM measured the
sand thickness to confirm that the minimum 15 inches of sand was
placed within the repair area. The size of the completed northern cap
repair area was approximately 1,102 square feet. The rip rap placement
area and the results of the post-repair sand thickness measurements are
shown in Figure 2. Photographs of the repair activities are also provided
in Attachment 1.

Upon 'completion of the repair activities in the TM-19 area, ENTACT also
placed sand on an area of exposed geotextile fabric. The exposed fabric
was located near the edge of the vegetation, approximately midway
between measuring. points TM-16 and TM-17, over an area of
approximately five square feet. A minimum of 15 inches of sand was
also placed in this area. Since there was additional sand available, sand
was also placed northward from the area of exposed fabric to measuring
point TM-16. The size of the completed cap repair area in this region was
approximately 478 square feet. Photographs of these activities are also
provided in Attachment 1.

A total of 37.79 tons of rip rap and 167.38 tons of washed, medium­
grained sand were delivered to complete the northern subaqueous cap
repair. About 28 tons of rip rap and 145 tons of sand were used to
restore the cap to the minimum design thickness. The remaining 10 tons
of rip rap and 22 tons of sand were used for the southern area cap repair.
Weight tickets for the materials delivered for the northern area cap repair
are provided in Attachment 2.
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Southern Area Subaqueous Cap Repair

ERM visited the southern subaqueous cap repair area on Thursday and
Friday, January 24 and 25, 2008, to locate the repair area and to obtain
pre-repair cap sand thickness measurements. ERM used a CPS unit to
locate the repair area as defined in the Plan, the corners of the cap repair
area, and the edge of the cap rip rap in the vicinity of the repair area.
These locations were staked with lathe to guide the repair activities.
Upon locating these points, ERM measured the cap sand thickness within
and outside of the repair area at several locations to document the pre­
repair conditions. The thickness measurements obtained within the Plan
cap repair area indicated that cap repairs were generally needed further
north than defined in the Plan. The results of the pre-repair cap sand
thickness measurements are shown in the attached Figure 3. Based upon
the sand thickness measurements, the repair area was reconfigured to
restore a larger area of the cap than originally planned.

Parker Marine Contracting Corporation (Parker), under contract to
Ashley I, performed the southern subaqueous cap repair activities from
Monday, January 28 to Thursday, January 31, 2008 at low tide. Parker
performed the repair activities with a barge mounted, clamshell crane. A
second barge was used to transport the rip rap and sand to the repair
area. ERM was present to observe and document the activities on behalf
of Ashley 1. Parker in{tiated the repair by placing rip rap along the edge
of the cap to restore the rip rap height. After placing the rip rap, Parker
placed washed sand within the repair area to bring the cap sand
thickness up to at least 15 inches. Upon completion of the sand
placement, ERM measured the sand thickness to confirm that the
minimum 15 inches of sand was placed within the repair area. The size
of the completed southern cap repair area was approximately 4,569
square feet. The rip rap placement area·and the results of the post-repair
sand thickness measurements are shown in Figure 4. Figure 4 also shows
the original and final cap repair area configurations. Photographs of the
repair activities are also provided in Attachment 3.

A total of42.39 tons of rip rap and 198.24 tons of washed, medium­
grained sand were delivered to complete the southern subaqueous cap
repair. About 52 tons of rip rap and 220 tons of sand were used to
restore the cap to the minimum design thickness, using the remaining rip
rap and sand from the northern area repair. Weight tickets for the
materials delivered for the southern area cap repair are provided in
Attachment 4.
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Conclusions

Based upon the post-repair sand thickness measurements, the repafr
activities in both the northern and southern subaqueous cap repair areas
were successful in restoring the protective rip rap and the subaqueous
cap sand thickness to more than the minimum design thickness of 12
inches. An additional round of cap thickness measurements will also be
obtained during the upcoming annual subaqueous cap monitoring
activities. The annual subaqueous cap monitoring is anticipated to occur
prior to February 15, 2008.

If you have any questions concerning this letter report or need additional
information, please do not hesitate to call Scott Yankey at (843) 416-1214.

Sincerely,

Thomas M. Wilson, P.G.
Principal-in-Charge

Attachments

Project Manager

cc: Michael Costa, Magnolia Development, LLC
Mike Slenska, Beazer East, Inc.
Scott Freeman, Ashley II (electronic version)



,
•

-:) -----"""-- -,• 00_'_1 4

~_....._-------­-----.....-"-=-::::..', . :':::~:::;=_..-

1
" "-' E".I"'lO,,,,,,ntel ..... ThI<O.o•••

Resourcel - '" t., •_" e..~, ---,,--ERM ManageITKnt CI\wIoo..... __c_,'---__---=__-'- ......L_--'



2
-

,-o c. _

.. _....-_..-,..--..~,._-........_-=~ ... M ....------""----,c:::::J "",=---
f G Envlron"",ntal c..TN<IlMo.
I _·' ....._ .. C... R..! Rtso~reft __.. _

tRM Management CIonool«'l,_C"'-'!L- .l- ---.JL-_J

,,



3

KOPPERS SITE MAP

-n _...._..-_.._.....-­=------_.._':-=== .­---------_....------=--' <­=_...-

\.:> En"'lron",on1<o1 -.Resources _ ' _.c.~-----ERM Manag....'" ~....._c......~lL- '--__L- --''----'



-0 _ __.' ""' _

.-"'-_._".-~-­,.........--_ _-c:=I__ .,_::::::: ._----------_........----c:::::J "",c::::::I_"_•,
I D Envlron.....nul,

RuOlifeN

I
ERM MlInagerTlllnt 4



Attachment 1
Northem Cap Repair Photographs



View of Rcpair Arca and TM-I\l, Looking NW

Viewof Replir Arw and TM-19, Lookin& SW



Ch..d:inB R,,;><;h of Equipment to 1'13ee Rip R"p

Rip Rap Delivered to Site



Begin Placing Rip Rap along Edge of Subaqueous Cap

Continue Placing Rip Rap along Edge ofSubaquellUS Cap



Continue Placing Rip Rap along Edge ofSubaqucousCap

Vw-v of Rip Rap I'tacement,. Loomsssw



Conlinu~ Placing Rip Rapalong Edg~ of Subaqueous Cap

6qJin I'laetng Sand on Rfpilir Area



~-""""'-~.......-- ---.

-

Southem lidS_ oi Rep;lir Area. Looking W

Adding Rip Rap along Edge of Cap alWr Sand PIacm"lellI



TM-18

View of Final Rep<!ir Area. Looking 5

Measuring Sand Thickness in Rep;Ur Area



Southern I:nd QrHep"ir Area, 1..<x>king W

Middle of Repair Arra, Looking NW



No~ End cl R.pair Arf'1l. l.noking W





CoVC'ting &posed Ceote>H.... L<loIdng 5

Continumg il.nd~I in Are~ 01 Exposed GeoleXlile



Continu,ng Sand PI''':0nent North of&~~te"I;le

Final Repair in Expos.:d Geotextile Area, Looking 5



FhuJ Repair North of &;posed Geotextile Area. looking N



Attachment 2
Northern Cap Repair Material Weight
Tickets
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Beazer East, Inc.
2007 Barge Canal Sediment Sampling Report
December 12, 2007

1.0 Introduction

amecfJ
This sediment sampling report, prepared on behalf of Beazer East, Inc. (Beazer), describes the methods
that were used to monitor the concentration of polynuclear aromatic hydrocarbons (PAHs) in surficial
sediments and to monitor the encroachment of vegetation into the Barge Canal that is located at the former
Koppers Site in Charleston, South Carolina (Site). This sampling was requested by the United States
Environmental Protection Agency (USEPA) as part of its Five Year Review. Sediments have continued to
accumulate in the Barge Canal to the point where a majority of the canal, except for a small tidal channel in
the middle of the canal, is exposed at low water. Additionally, salt marsh vegetation continues to encroach
on to the canal. The purpose of this sediment sampling report is to document that the concentrations of
PAHs in sediments that have accumulated in the Barge Canal are equal to or less than the concentrations
detected in the previous sampling.

1.1 Site Background

The Site is located on the Ashley River in Charleston, South Carolina (Figure 1). Detailed descriptions of
Site history, surroundings and previous investigation can be found in the ENSR Remedial Investigation
Report (ENSR 1994). A more detailed description of the Barge Canal, the portion of the Site that is the
subject of this sampling plan, is provided below.

1.2 Barge Canal Background

The Barge Canal is located in the southwestern portion of the Site. Historical photographs show that a canal
existed in this general area of the Site prior to November 1941 though the canal present at that time was
small and located on the northern edge of the Barge Canal that exists today. Over the next approximately
40 years the canal filled with sediments and much of it was overgrown with marsh vegetation. In November
1984 Southern Dredging dredged this portion of the marsh and created the Barge Canal. The Barge Canal
was approximately 1000 feet long and 150 feet wide (Figure 1). When originally dredged, it had a depth of
8 feet below mean low water (MLLW), though sedimentation since that time has significantly decreased the
depth throughout the canal. The change in depth has been documented in three bathymetric surveys
completed in the last ten years (summarized in URS 2001). Barge Canal sediments were collected and
analyzed for PAHs and other constituents during the Remedial Investigation (RI) (ENSR 1994). Sediments
were also collected and analyzed for PAHs in 2003 and 2004 during the post Record of Decision sediment
accumulation monitoring (AMEC 2003 and AMEC 2004).

2.0 Methods

The field work specified in the sampling plan (AMEC 2007) was conducted on October 22 - 23, 2007.
Sampling locations were designated at the 2003 sample locations. Surface sediment grab samples
locations were accessed from the shoreline by laying 2' x 8' plywood sheets end~to-end toward the center of
the mud flat at low tide. All sample locations are presented in Figure 1. As in 2003 and 2004, the location
strategy was to have five paired samples, one on the northern side of the canal (samples designated as "N")
and one on the southern side of the canal (samples designated as "S").

Each individual sediment sampling location was determined using a GPS telemetry unit with sub-meter
accuracy in order ensure that the 2007 sampling locations were in the immediate vicinity of the 2003
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locations. In all, ten 0-6" sediment samples were obtained from the pre-selected locations. As stipulated in
the sampling plan, all surface samples represented a composite of five 0-6" intervals taken within a 1.5­
meter radius. These samples were taken with a clean stainless steel trowel and composited in a stainless
steel bowl. As observed in 2003 and 2004, all surface samples were the same color and consistency, a
very fine charcoal gray silty-clay mud (sample logs are shown in Attachment A). Following visual inspection,
sediment samples were composited, placed in a clean glass jar from the laboratory, sealed, labeled,
packaged, placed in a ice cooler and shipped to STL Laboratories (Pittsburgh, PA) for analysis of PAHs
(Method 8270C), total organic carbon (Method 9060), percent solids and grain size (ASTM 0422). A
summary of the data validation and the raw laboratory results are provided as Attachment B.

The shoreline vegetation was determined by Aero-Data Corp using a March 15, 2006 aerial photograph
(most recent aerial photograph available). This more recent vegetation contour was compared to the
vegetation contours developed by Davis and Floyd in 2000 and 2004 along with the contour developed by
ENSR in 1994.

3.0 Results

The results of the field survey are discussed below in terms of the field observations, physical tests,
sediment chemistry, and vegetation encroachment.

3.1 Barge Canal Sediments

Table 1 presents the physical test results for total organic carbon (%), solids (%) and grain size for each 0-6"
sediment sample (the raw data are provided in Attachment B). Total organic carbon, percent solids and the
predominant grain size (silts and clays) averaged 3.9, 24.4 and 92.8 percent, respectively. As observed in
2003 and 2004, all three physicochemical parameters were uniform (again with the exception of one
sample, 2-N, located immediately down-gradient of two 3' stormwater culverts). These three years of
congruent data strongly suggest that most of the sediment accumulating within the Barge Canal is derived
from the same source: suspended sediment from the Ashley River being carried in and deposited during
slack tide.

Table 2 presents the total PAH concentration (mg/kg) for each bulk sediment sample. The 2004,2003 and
the 1994 bulk sediment data are also presented so that the PAH concentrations can be put in perspective
over time (see Figure 1 for exact locations). The arithmetic mean of each north/south transect pair (paired
along a north/south transect) is also calculated (1994 values obtained from individually tabulated data in the
1994 ENSR report). Based on the comparison with historical data, it is clear that PAH concentrations in
sediment are decreasing over time. Based on individual sample results, all of the means for the paired
(north/south) 2007 locations are at the lower end of the background range of concentrations (3.8 - 28
mg/kg) reported for the Ashley River (URS, 2001). The overall site-wide arithmetic average is 2.7 mg/kg,
which is two times lower than the 2004 site-wide mean of 6.6 mg/kg and ten times lower then the 2003 site­
wide mean of 26.6 mg/kg (Table 2). The 2007 site-wide average is also over sixty times lower than that
calculated for the 0-6" samples taken during the 1994 Remedial Investigation. The results indicate that the
overall total PAH concentrations within the Barge Canal surface sediments are decreasing over time.
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3.3 Lateral Encroachment of Shoreline Vegetation

ame&
The borders of the encroaching vegetation were located in detail using a 2006 aerial photograph (Figure 2).
The most visible change appears to be the large area of marsh grass that has developed at the mouth of the
Barge Canal (southern spit of land at the entrance to the Ashley River). A comparison of the all the
shoreline vegetation surveys is shown in Figure 3. Overall, a net addition of 0.80 acres of marsh grass has
accumulated since the 2000 aerial survey. This calculation does not include several small marsh grass
"islets" that have sporadically emerged throughout the center of the canal. When the 2006 shoreline
vegetation is compared to the 2004 shoreline, a 0.09 acre increase in vegetation is estimated. While the
rate of encroachment from 2004 to 2006 may seem slower then in previous years, it may be that the quality
of the 2006 photograph made it hard to actually identify all vegetated area because shoreline vegetation
observed during the 2007 sampling event appears to indicate a significant increase in vegetation
encroachment from the 2006 aerial photography. The encroachment of vegetation is very evident by
comparing the site photographs from the 2003, 2004, and the 2007 sampling rounds (Figure 4).

4.0 Discussion

Based on a perspective of time and location, the current 2007 analytical data, along with those data of 2004
and 2003, show that bulk total PAH concentrations are decreasing over time. This supports the conclusion
made in the 2003 and 2004 Monitoring Plan Reports (AMEC 2003 and AMEC 2004), which stated that
concentrations are lower than those observed in surface sediments of the previous sampling rounds.
Additionally, since all of the 2007 surface sediment concentrations are lower than those of 2004, the
evidence of a decreasing trend in concentration, most likely due to migration of cleaner sediment from the
Ashley River, grows stronger.

A general east-to-west trend of decreasing PAH concentration that was seen in the 1994 data set was also
not evident in the shallow sediments during either of the 2003, 2004, or 2007 sampling rounds. Current
levels of total PAH in the 0-6" sediment intervals throughout the Barge Canal are now well within the range
of concentrations observed at background locations within the Ashley River. Additionally, the average site­
wide concentration of 2.7 mg/kg is fifty times less than the average 0-6" site-wide concentration of 167.3
mg/kg observed in 1994. This suggests that over the past 13 years, the, elevated PAH .concentrations
observed in the Barge Canal furthest from the Ashley River have now been covered by sediments with PAH
levels that are similar to background for the Ashley River.

Previously bathymetry surveys have shown a clear net accumulation of sediment, principally based on
observed increases seen in topographic elevations (AMEC 2004 and URS 2001). The increase in sediment
bed elevation has provided shallow water conditions that are conducive to the lateral migration of marsh
grass, resulting in a net inward expansion of 0.80 acres of wetland vegetation since 2000. This
accumulation was also visibly evident to the AMEC field crew, particularly the emergence of many islands of
marsh grass in the center of the Barge Canal. This growth of marsh grass in the deeper portion of the canal
should serve to further impede both the incoming and outgoing tidal flow, which will likely accelerate the
conversion of the canal from an "open water" environment to a more productive "sea grass" wetland.
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5.0 Conclusion

ame&
Field observations made during the 2007 survey showed that the boundary of the shoreline vegetation has
changed dramatically in just three years of time. Small islets of marsh grass have continued to emerg~ in
the deeper portions of the canal and the islets observed in 2004 have grown into larger islands. The '
chemical data show that the concentrations of total PAH in surface sediments continue to decrease. The
concentration of total PAH in the recently deposited sediments are at the lower end of the range of total
PAH concentration cited for the Ashley River so additional decreases may not occur because the
concentrations of PAHs in sediments is equal to the concentrations of the incoming suspended Ashley River
Sediments. In summary, because total PAH concentrations are at background levels and are unlikely to
decrease further, and the marshland vegetation encroachment continues to develop, therefore, no
additional monitoring of sediments in the Barge Canal is required.
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Table 1

Barge Canal Surface Sediments:
Physicochemical Measurements from 2007 Sampling

Grain Size
AMEC 1O TOC (%) Solids (%) (% Silt and

Clay)
1-N 3.5 22.2 96.7
1-8 3.7 23.9 94.9
2-N 3.3 27.5 85.1
2-8 3.5 24.8 91.0
3-N 4.1 24.9 95.8
3-8 4.0 23.5 92.3
4-N 4.0 25.7 92.3
4-8 3.9 23.4 96.5
5-N 4.4 24.7 89.7
5-8 4.7 23.6 93.9

Site-Wide 3.9 24.4 92.8Mean



Table 2

Total PAH in Barge Canal Surface Sediments:
Change in Concentrations vs. Time

2007 Data 2004 Data 2003 Data

Total Mean of
Total

Mean of
Total

Mean of

AMECID PAH
North/South

PAH
North/South

PAH
North/South

Transect Transect Transect
(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

1-N 1.8
2.1

5.7
5.3

14.2
12.81-S 2.5 4.8 11.3

2-N 2.3
3.2

4.0 5.1 6.3 12.2
2-S 4.1 6.1 18.1
3-N 5.7

5.2
11.4 9.1 10.8

17.7
3-S 4.6 6.7 24.5
4-N 1.6

1.7
8.4 6.1 18.5 12.7

4-S 1.8 3.7 6.8
5-N 1.5 1.3 5.8 7.4 148.9 77.55-S 1.0 9.1 6.1

Site-Wide 2.7 6.6 26.6
Mean

1994 Data
ENSR

ENSRID Total
PAH

(mg/ka)

SD-40 362.0

SD-86 166.0

SD-85 52.0

SD-38 81.0

SD-65 31.0

167.3
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Attachment A

Sample Logs



Sediment Sample Log

Project Name: 8eazer- Charleston (Barge Canal) Sample LocaUon: IN

Pro!eel Number: 472002100 Sampled by: JRlNL Sample Time: 12:30

Tolal Depth: 6 inches Date Sterted: t0l22l07 Date flnl,hed: 101221(l7

ReeoverylPenelrallon: 6 inches Water Deplh: 6 inches

Comments: 5edimel1t surlaee COl1tairted I1UmEtrO\lS gasttopods (whelks). Petroleum like
odor observed at shoreline. none observed at sample Ioealion.

Descriptiol1 of Sample Locatiol1

IIi~epth
s.m._ Sample Sedimel1t Description OVA 00<>",-, No. I "..;. linchesl

~
0 ='N 0-6" Ok gray sik and clay NA

==,



sediment Sample Log

Project Name: Beazer· Charleston (Barge Canal) sample Location: 1S

~ecl Number: 472002100 Sampled by: JRlNL sample TIme: 9:45

Tolal Deplh: 6 inches Date Started: 10122J07 Dale Finished: 10J22107
RecoverylPenetratlon: 6 inches Waler Depth: 6 inches
COmmenta: Sediment surface lXIflIaioed numerous gastropods (whelks)

SampOo
No.

Sample
De lh

0·6"

S!ldimenl Description

Ok gray silt aod clay

OVA

NA



Sediment Sample Log

Pro/ed Name: Beazer· Charleston (Barge Canal) sample Location: 2N

~ Number: 472002100 sampled by: JRlNL sample TIme: 12:45

Tolal Deplh: 6 inctles Date Star1ed: 1Qr'22107 Dale Finished: 10l22I07
Re<:overy/Penetratlon: 6 Inches Water Depth: 6 inches
Commenta: Sedimefll surlace contained numerous gastropods jwtlelks).

Sample
No.

2N

Sample
D h

S&dim8fl1 Description

Ok gray si~ and day

OVA

NA



SedIment Sample log

Project Name: Beazer- ChariestOll (Barge Canal) Sample Locatlon: 25

Project Number: 412002100 Sampled by: JRlNL SampleTlme: 10:10

Total Depth: 6 inches Date Started: 10/22107 Date FinIshed: 10/22107
RecoverylPenelratlon: 6 incl'l&s Water Depth: 6 inches
Comments: SOOiment SUrlace contained numerous gastropodS (whelks).

Desai ion or 5a Location

Oop<h S.m", S.m", Sediment DeSCfiplion OVA''''''M No. 0 ~

0

2S 0·6" Ok gray sih and day NA

6



sediment Sample Log

Pro}e<:t Name: Beazer· Charleston (Barge CMail Sample locatIon: 3N

ProIeCI Number: 472002100 Sampled by: JRlNL Sample TIme: 10:15

Total Oeplh: 610ches Date Started: lQ123JQ7 Date Finished: 10123/07
RecoverylPenelratlon: 610ches Water Depth: 61oct1es
Comments: Sediment surface contained numerous gastropods (whelks). MSIMSD

collec::ted at this location.

9 Location

6

s~..
No.

3N

s~..
Do h

O~·

Sedimenl Description

Ok gray sik and day NA



sediment Sample Log

Project Name: Beazer- Char1es!OI'1 (Barga Canal) sample Locatlon: 3S

Project Number: 472002100 sampled by: JRlNL Semple TIme: 10:30

TOlal Depth: 6 inches Dall Slarted: 10122107 Oale FlnlsMod: 10122107
ReeoverylPanetfatlon: 6 ind1es Water Oepth: 6 inches
Comments: Sedimenl surface contained numerous gastropods (whelks).

"- Sample s.mplo SedlfTl(lfll Description OVAinches No.
0

35 0·6" Ok gray sik and clay NA

6



sediment Sample Log

Project Name: Baazer· Char1eslon (Barge Canal) Sample Locatlon: 4N

Project Number: 472002100 Sampled by: JRlNL sample Tlrne: 10:50

Tolal Deplh: 6 inches Date Started: 10123107 Date Finished: 10123107
Recovery/Penetratlon: 6 inch&s Water Depth: 6 inches
Comment,: Sediment surface contalned numerous gastropods (whelks).

6

So_
No.

oN

Som"
o

~6'

Sediment Descripllon

Ok gray sill arxl clay

OVA

NA



Sediment Sample Log

Project Name; Beazer· Charleston (Barge Canal) sample LoailIon; 45

ProJecl Number: 472002100 sampled by: JRlNL sample TIme: 11 :05

Total Depth: 6 Inches Dale Started; 10/22107 Dale Finished: 10l22I07

Recovery/PenetratIon: 6 Inches Wiler Depth; 61nches
Commellt.; Sediment surlaoo contained numeroos gastropods (wheIl\sJ.

Localiorl

"""" Som" Sample Sediment Descriplioo OVA-. No. <h
0 .. 0·6" Ok gray sin and day NA

6



sediment Sample Log

~ect Name: Beazer- Charleston (Barge Canal) Sample location: 5N

Project Number: 472002100 Sampled by: JRlNl Sample Time: 11:15

Total Depth: 6 inches Date Started: 10123107
RecoverylPenetlllltlon: 6 inches Water Depth: 6 inc:h&s
Comments: sample location was within the marsh grass.

Date Finished: 10123107

ion 01 Sa lQCation

Ok gray si~ lind clay (marsh grass roots)

Sample
No.

5N

Sample
De lh

SedlmOOf Description OVA

NA



Sediment Sample Log

~ Name: Beaz8f- Ctlarleston (Barge Canal) sample Loc.allon: 5S

Pfojecl Numbef: 472002100 Sampled by: JRlNl Sample Time: 11:35

Total Depth: 6 inches Date Started: 10122107
Re<:overyIPenetraUon: 6 Inches Water Depth: 6 Inches
Comments: Sample location was within the mash grass.

Dale FInIshed: 10J22/07

Depth Sample Sample Sediment Description OVAinches No. Do'"
0

5S O~· Ok gray sl" and day (marsh grass roots) NA

6
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Memo

To

From

Date

Subject

John Rice

Denise Ladebauche

December 12, 2007

Beazer Charleston Data Validation

File no

cc

4-7200-2100

INTRODUCTION

Data for the analyses of 11 sediments, including one field duplicate, and one aqueous
equipment rinsate have been reviewed. These samples were collected on October 22 and 23,
2007 at the Beazer Charleston Barge Canal site in Charleston, SC. Samples were submitted to
TestAmerica Pittsburgh for analyses for PAH, TOC and grain size. The analysis of TOC was
completed by TestAmerica Savannah and the grain size analyses were completed by
TestAmerica Burlington in Colchester, VT. Data were reviewed in accordance with method
requirements and the U.S. EPA National Functional Guidelines for Organic Data Review
(10/99).

SUMMARY OF VALIDATION FINDINGS

Results are in general valid as reported. It should be noted that all sediment samples contained
less than 50% solids. EPA guidance indicates that organic data for samples with less than 50%
solids should be qualified as estimated. The analysis method cannot distinguish between PAH
or TOC absorbed in the sediment solids and PAH that are in the aqueous phase of the sample
as submitted, so PAH and TOC results reported on a dry weight basis for the sediment are
potentially biased high.

Quality assurance/quality control measures met method requirements for PAH, TOC and grain
size analyses. All holding times for TOC and PAH were met, the method blanks and the
equipment blank did not contain target analytes above the reporting limit, and laboratory spike
and matrix spike recoveries were acceptable. All PAH surrogate recoveries were acceptable.

REVIEW ELEMENTS

Data validation included review and evaluation of the following elements:

1. Sampling records
2. Chain of Custody documentation
3. Holding times
4. Instrument tune
5. Instrument initial and continuing calibrations
6. Internal standard areas
7. Method blanks
8. Laboratory spike samples
9. Matrix spike/matrix duplicate samples
10. Surrogate recoveries



11. Field duplicates
12. Laboratory duplicates
13. Equipment blanks

No discrepancies or anomalous results were noted. Field duplicate results for PAHs and TOC
are presented below. No PAHs were present above the reporting limit as such agreement within
50% relative difference is not applicable; however data has been presented.

Concentration, UQ/kQ RPD

Analyte 58 58 Duplicate

Fluoranthene 61J 110J 57%
pyrene 64J 120J 61%

Benzo(a)anthracene 34J 60J 55%

Chrysene 28J 54J 63%

Benzo(b)fluoranthene 74J 110J 39%
Benzo(k)fluoranthene 28J 39J 33%
Benzo(a)pyrene 43J 57J 28%

TOC 47000 45000 4%

J =estimated value, measured below reporting limit.

2



Client sample m: IS

GC/MS Seaivolatiles

piDal Mgt/Vol •• : O. 5 mL

:Instrument :to•• : 733

Lot-8aq)le ' ••• :
Date 8aJ11pled .•• :
Prep Date•••••• :
Prep Batch I ... :
Dilution Factor:
!l Moisture ••••. :

C7J230246-001 WOrk Order ' ••• :
10/22/07 09:45 Date Received.. :
10/29/07 Analysis Date .• :
7302105 Analysis Time •• :
o.5 :IDitia1 Wgt/Vol:
76 Analyst m ..•.. :

Method••••••••• :

J9MHP1AF Matrix••••..•.• :
10/23/07 09:30 MS Run , ••••••• :
11/13/07
07:34
30 9
003200
SWB46 B270C

SOLID
7302069

PARAMETER
Naphthalene
Acenapbthylene
Aceoaphthene
Fluorene
PbeDaDtbrene
AnthraceDe
Fl.uoraDtheDe
PyreIIe
Benzo (a) anthracene
CbryBeue

. BeDzo (b) fluoranthene
BeDzo (k) fluoraDtheDe
~(a)pyreDe

Tndeno(I.2.3-cd)pyreoe
Dibenzo(a,h)anehracene
BeDzo (ghi)peryleDe

RESULT
ND
46 J
ND
NO

73 J
57 J
300
460
170

~10

~OO

170
230
130J
NO
130 J

REPORTING
LIMIT
140
140
140
140
140

140
140

140
140
140
140
140
140
140

140
140

.::;UN~IT=S::e..-__ ~MD=:L::::..- _
ug/kg 34

. ug/kg 40
ug/kg 36
ugjkg 34
ug/kg 33
ug/kg 39
ug/kg 45
ug/kg 42
ug/kg . 27
ug/kg 27
ug/kg 27
ug/kg 22
ug/kg 21
ug/kg 25
ug/kg 44
ug/kg 24

SURROGATE
2,4,6-Tribromophenol
2-Pluorobiphenyl
2-Fluorophenol
Nitrobenzene-dS
Phenol-d5
Terphenyl-d1.4

BO'1"B (8) :
IlaaIIIIII1 JqXJrIiDa IImIII hive bealldjuIred for dry wdPL

J EaimaIed 1aI1I. RauIl II Ira lbaD RL

C7J230246

PERCENT
RECOVERY
78
73
73
71.
81
88

13

RECOVERY
LIMITS
(10 - 117)
(20 1.09)
(10 - ·113)
(18 - 1.06)
(18 - 113)·
(10 - 1.38)

(1 - 66)



AJIBC Barth & Knvil:o:maen:tal

Client sample ID: IN

GC/MS Semivolatiles

Final. Wgt/Vol .. : O. 5 mL
Instrument ID .• : 73 3

Lot - Sallple t ... :
Date SaqJled•.. :
~ Date :
Prep Batch t :
Dilution Factor:
t Moistu:re ••••• :

C7J230246-006 Work Order I ••• :
10/22/07 12:30 Date Received •. :
10/29/07 Analysis Date .. :
7302105 Analysis~ .. :
0.5 Initial Wgt/vol:
78 Analyst ID•••.• :

Method.. • • • • • • • • :

J9MJOlAF Matrix•...•...• : SOLID
10/23/07 09:30 MS Run t : 7302069
11/13/07
09:57
30.2 9
003200
SW846 8270C

Naphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Pluorant:beDe
PyreDe
Benzo (a) anthraceDe .
Cbryseae
BeDzo (b) fiuorautbeDe
BeDzo (k) fiuorantbene
BeDzo (a)pyreue
TncJeno(1,2,3-cd)pyxeae
Dibenzo (a,h) anthracene
Benzo(ghi)perylene

SURROGATE
2, 4, 6-Tribromophenol
2-Pluorobiphenyl
2-Pluoropheno l
Hitrobenzene-dS
Phenol-ciS
Terphenyl-dJ.4

I1D'l'B(S):

RaublIIIlI RPOftiIII1IInlII1IIYe beeII 8IVU*d for dry ftiIb1. .
J EsdmiRd mull It=IIIIs leD dlu RL.

C7J230246

RESULT
NO
ND
NO
ND

NO
NO
150
320
72 J
82 J
250
110 J
150
49 J
NO

NO

PERCENT
RECOVERY
74
72
72
75
79
90

18

REPORTING
LIMIT
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150

150

RECOVERY
LIMITS
(10 - 117)
(20 - 109)
(10 - 113)
(18 - 1.06)

(18 - 113)
(10 - 138)

.=UN:.:.I=..T::.:S::.-__ :.:MD=L _
ug/kg 36
ug/kg 43
ug/kg 39
ug/kg 36
ug/kg 36
ug/kg 42
ug/kg 48
ug/kg 46
ug/kg 30
ug/kg 30
ug/kg 29
ug/kg 24

. ug/kg 23
ug/kg 26
ug/kg 47

ug/kg 2S

(1 - 66)



AMBC iiarth " EDViLuweutal

Client sample Ie: 28

GC/MS 8emivolatiles

FiDal Wgt/Vol •• : 0.5 mL
Instrument ID•• : 733

Lot-sampl~ I .•. :
nate sampled.•• :
Prep Date•.•.•• :
Prep B£ch I ... :
Dilutico Factor:
, Moisture•••.• :

C7J230246-002 WOrk Order •••• :
10/22/07 10:10 Date Received.. :
10/29/07 Analysis Date •. :
7302105 Analysis Time .• :
o.5 znitial Wgt/vol:
75 ADalyst ID ••••• :

Method•••.••••• :

J9MJM1AF Matrix : SOLID
10/23/07 09:30 MS Run •••••••• : 7302069
11/13/07
08:03
30.2 9
003200
SW846 8270C

PARAMETER
Naphthalene'
Acenapbl'hyl.eDe
Acenaphthene
Fluorene
PheDaDt:hrene
ADt:hxaceDe
Fluoranthene
PyreDe
BeDao (a) anthraceDe
Chxysene
Beaso (b) fluorantheDe
Benzo(klfluoranthene
Benso (a)pp:eae

Tndeno (i,2, 3-cd)P7zeae
DiheDzo (a,h) anthraceue
BeDzo (ghi)pezylene

SURROGATE
.2,4, 6 -Tribromophenol
2-Fluorobiphenyl
2-Fluorophenol
Nitrobenzene-dS
Phenol-ds'
Terphenyl-d14

IIO'l'B (S) :

&Iu!lI1IIlI reponina IIIIIIlI blve ba:n IltiusrccI fDr dl)' MIaIJt.
J &Ilmalrld .resulL RealI II lea dwl RL.

C7J230246

RESULT
NO

S6 J
NO
NO
97 J
280
0110
630
300
620
770
NO

360
l.oIO
45 J
180

PERCENT
RBCOVERY
68
69
70
73
81
86

14

REPORTING
LIMIT
130
130
130
130
130'

130
130
130
130
130 .
130
130
130

. 130

130
130

RECOVERY
LIMITS
(10 117)

(20 - 109)
(10 - 113)
(18 - ·106)

(18 - 113)
(10 - 138)

.;;;UNI~T;;;.,;S,,--__ ;..;;MD=L _

ug/kg 32
ug/kg 39
ug/kg 35
ug/kg 32
ug/kg 32
ug/kg 38
ug/kg 43
ug/kg· U
ug/kg 26
ug/kg. 26
ug/kg 26
ug/kg 21
ug/kg 21
ug/ke. 24
ug/kg 42
ug/kg 23

(1 - 66)



Client Sample m: 2N

GC/MS sendvolatiles

Lot-sample •••• :
Date 5aIIIpled••• :
Prep Date••••.• :
Prep Batch •••• :
Dilution Pactor:
,. MoiatU%e. ~ ••• :

C7J230246-007 Work~ ••• ~:

10/22/07 12:45 Date Received•• :
10/29/07 Ana1ysis Date •• :
7302105 Analysis Time •• :
o.5 Initial Wgt/Vol:
72 ADalyst In••••. :

Method••••••••• :

J9MJ41AF
10/23/07 09:30
11/13/07
10:26
30 g
003200
SW846 8270C

Matrix.....•..• : SOLID
MS Run •••••.•. : 7302069

PiDal Wgt/Vol .. : O. 5 mL
Inst:i:ument In.. : 733

PARAMB'1'BR
Naphthalene
AceDapbthylene
Acenaphthene
Fluorene
~

Anthracene
p1.uorantheDe
.PyreDe
BeDso (a) anthraoe:oe
Cbrysene
Benzo (b) fluorantbeDe
BeDao (Jt) flUDZ:1lllthe:ae
BeDzo (a) py%'eDe

Tndeno(1,2,3-cd)pyreDe
D!benzo(a,h)antbracene .
BellZo (ghi)peryleae

SURROGATB
2,4,6-Tribromophenol,

·2-Fluorobiphenyl
2-Fluorophenol
Nitrobenzene-ciS
Phenol-dS
Terpbenyl-d14

lI1OTB(S):

JleIu!lIIIIlI J'CIlCIftIIIIIImIII !live becIIldjualrll for dry "'abL
J EIIimaJcd mulL Il5III is IalIIIaD IlL.

C7J230246

RESULT
NO
35 J
NO

lID
50 J
58 J
220
520
1l0J
ltO
310
160
180
110 J
NO
130

PBRCENT
RECOVERY
84
72
73
75
85
90

19

REPORTING
LIMIT
120
120
120
120
UO
120
120
120
120
120
120
120
120
120
120
120

RECOVERY
LIMITS
(10 - 117)
(20 - 109)
(10 - 113)
(18 - 106)

(18 - 113)
(10 - 138)

,:.UN:.:;I:=,:T:.;S::..-__ o...;;MD...,L _
ug/kg 29
.ug/kg 35
ug/kg 31
ug/kg 29
ug/Itg 29
ug/kg 34
ug/ltg 39
ug/Itg 37
ug/ltg 24
ug/ltg 24
ug/kg 23
ug/kg 19
ug/ltg 19
ug/kg. 21
ug/kg 38
ug/ltg 20

(1 - 66)



MBC Barth (, BJXvi.J:'CJJDEntal

Client sample Ie; 38

GC/MS Semivolatiles

Lot-Sample •.•• :
Date Bampled•.. ;
~ Date•••••• :
Prep Batch ••.. :
Dilution Factor;
t Moisture. - ... ;

C7J230246-003 Nark Order , ••• ;
10/22/07 10: 30 Date Received•• :
10/29/07 Analysis Date•• :
7302105 Analysis Time•. :
0.5 Initial Mgt/Vol:
77 ADalyst Ie..••• :

Method•••••.••• :

J9MJQlAF
10/23/07 09:30
11/13/07
08:31
30 9
003200
SW846 8270C

Matrix.....•... : SOLID
MS ~ •••..••• : 7302069

Pinal 1Igt/Vol •• : 0.5 mL
:Instrument m .. : 733

PARAMETER.

Naphthalene
Acemapbthyleoe
Acenaphthene
Fluorene
PheDaDthreDe
ADthracene
PluoraDtheDe
PyreDe
BeDzo (a) anthraCeDe
ChryaeDe
BeDzo (b) fluerant:bene
BeDzo (It) fluorant:heDe
BeDzo (a)pyreae
TndenO(l,2,3-cd)pyreae
I)jbenB() (a, h) antbraceDe
BeImo(ghi)~leae

SURROGATE
2,4,6-Tribromophenol
2-Fluorobiphenyl
2-Fluorophenol
Nitrobenzene-ciS
Phenol-ciS
Terphenyl-d14

JlIOrB(S):

RmiIIIIDII ~nm, IiIIIIIB hm: ba:D adjuIID:I for dJy weiJbI.

1 EsIIm;IIed~ RaIIIr!lIea I11:III RL

C7J230246

RESULT
ND
75 J
ND
ND
99 J
180
330
680
300
670
820
310
430
240
45 J
230

PERCENT
RECOVBRY

73
66
72
72
81
85

15

RBPORTING
LIMIT
140
140
140
140
140

.140
140
140
140
140
140
140
10&0
140
140
140

RECOVERY
LIMITS
(10 - 117)
(20 - 109)
(10 - 113)
(18 - 106)

. (18 - 113)

(10 - 138)

..;;.UNI~T;;.;;S",---__ :;:MD=L _

ug/kg 34
ug/kg 41
ug/kg 37
ug/kg 34
ug/kg 34
ug/kg 40
ug/Jcq 46
ug/kg 43
ug/kg 28
ug/kg 28
ug/kg 27
ug/kg 23
ug/kx;J 22
ug!ltg 25
ug/kg 45
ug/kg 24

(1 - 66)



AMBC Barth & BDvi:ronmental

Client Sample In: 3&

Gt:/MS semivolatiles

Pinal Ifgt/Vol .. : O. 5 mL
Instrument m .. : 733

Lot-sample I ... :
Date SaDpled..• :
~ Date ••..•. :
~ Batch I ... :
Dilution Factor:
, Moisture .••.• :

C7J240208-001 WOrk Order I ..• :
10/23/07 10:15 Date Received•• :
10/29/07 Analysis Date •• :
7302105 Analysis Time.. :
o.5 IDitial Wgt/Vol:
75 .Analyst m ..... :

Method..•...•.• :

J9PND1AM Matrix••..•.••. : SOLID
10/24/07 09:20 MS Run t : 7302069
11/13/07
05:11
30 9
003200
SW846 8270C

REPORTING
PAR1IMETER RESULT LIMIT UNITS MIlL
&aphthal.ene 33 J 130 ug/kg 3:a
AceDapht:h:yleue 130 130 ug/kg 39
Acenaphthene NO 130 ug/kg 35
Fluorene NO 130 ug/kg 32
PbeDant:hJ:elle 87 J 130 ug/kg 32
Anthracene 200 130 ug/kg 38
PluorantheDe 470 130 ug/kg 43
PyreDe 900 130 ug/kg 41
BeDso Ca> anth:raceDe 350 130 ug/kg 26
ChryseDe 660 130 ug/kg :a6
BeDso (b) fiuorantheDe 1100 130-. ug/kg 26
Benzo (k) £:luorantheDe 350 130 ug/kg 21
Bemr:o Ca) pyreDe 600 130 ug/kg 21
Tpdepo(1.2.3-cd)pYreDe 200 130 ug/kg 24
~benzo Ca. h) anthraceue 100 J 130 ug/kg 42
Benzo (gbi) peq-leae 410 130 ug/kg 23

PERCENT RECOVERY
SURROGATE RECOVERY LIMITS
2.4,6-Tribromophenol 72 (10 - 117)
2-Fluorobiphenyl 65 (20 - 109)
2-Fluorophenol 63 (10 - 113)
Nitrobenzene-dS 6S (18 - 106)
Phenol-ciS 68 (IS - 113)
Terphenyl-d14 76 (10 - 138)

HOTB(S) :

ReIUlll mI ftPOIIIIIa IIIIIlIs ba~ .... IlIj11sled for dry we!IhL
J EIlimlIed raub. JIaW Is IeiIIIwI RL

C7J240208 12 (1 - 41)



AIIBC Barth 5: RDvir01liM:lltal

Client sample ID: 4S

GC/MS semivolatiles

Lot-Sample ' •.• :
Date SBJIIpled••• :
Prep Date•••... :
Prep Batch I ... :
Dilution Pactor:
t Moisture•••.. :

C7J230246~004 WOrk Order I ... :
10/22/07 11:05 Date Received•• :
10/29/07 Analysis Date.. :
7302105 ~lysis Time .. :
0.5 Initial Mgt/Vol:
77 Analyst m •.... :

Method••.•••••• :

J9M.JT1AF
10/23/07 09:30
11/13/07
09:00
30 9
003200
SW846 8270C

Matrix....•.... : SOLID
MS Run , ••••••• : 7302069

PiDal Wgt/Vol •• : O. 5 mL
Iustrullleut m .. : 733

PARAMETER

Naphthalene
Acenaphthylene
AcenapbtheDe
Fluorene
PbenanthxeDe
Ant:hxaeeoe .
Fluoranthene·
PyreDe
BeDzo (a) anthracene
0J:ryseDe

.BeImo (b) fluoraat:heDe
Bemr:o (k) fluorant:hene
Bellzo (a) pyzene
Indeno(1.2.3-cd)pyreae
Dibenzo(a,b)anthracene
BelDo (ghi) pe:rylene

RESULT
ND
NO
NO

NO
36 J
59 J
140
220
110 J
25D
240
100 J
140
58 J
NO

73 J

REPORTING
LIMIT
140
140
140
140
140
1.40
140
140
140
140
140
140
140
140
140
140

.:UN=IT~S~__ ;;.;;MD~L~ _

ug/kg 34
ug/kg 41
ug/kg 37
ugjkg 34
ug/kg34
ug/kg 400
ug/kg 46
ug/kg 43
ug/kg 28
ug/kg 28
ug/kg 27
ug/kg 23
ug/kg 22
ug/kg 2S

. ugjkg 45
ug/kg 24

SURROGATB.
2,4,6-rribromophenol
2-FluoroDiphenyl
2-Fluorophenol
Nitrobenzene-ciS
Phenol-d5
Terphenyl~d14

BOrB(S) :

IlaubI aDd rcponIDIllmID b;M bceD IdjlllRd for dry MliIU.
J EIIIIlIaIIId remU. RauIl 8 less 1II1II RL.

C7J230246

PERCENT
RECOVERY

77
69
71
71
81
92

16

RECOVERY

LIMITS
(10 - 117)
(20 - 109)
(10 - 113)
(18 - 106)
(18 - 113)
(10 - 138)

(l - 66)



AllBC Barth" Bmrixow-=utal

Client sample m: 4B

GC/MS Semivolatiles

Final Wgt/Vol .. : O. 5 mL
InstrullleJlt m .. : 733

. Lot-sample •..• :
Date 9aq)lecl .•. :
Prep Date •••.•• :
Prep Batch I ... :
Dilution Factor:
~ Moisture ••••. :

C7J240208-002 WOrk Oxder I ••• :
10/23/07 10:50 Date Received .• :
10/29/07 Analysis Date .. :
7302105 Analysis Time •• :
0.5 Initial Wgt/Vol:
74 'Analyst m ..... :

Method••••••••• :

J9PNF~ Matrix.•......• : SOLID
10/24/07 09:20 MS Run , ••••••• : 7302069
11/13/07
06:37
30 9
003200
SW846 8270C

PARAMETER
Naphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthxene
Anthraceue
Pluoranthene
Pyrene
BeDBo (a) anthracene
Chxyseae
BeDm (b) nuorantheDe
BeDzo (k) fiuorantbene
BeDzo (a)pyreae
Indeno(1,2,3-cd)pyrene
Dibenzo(a,h) anthracene
BeDso (ghi)peryleDe

SURROGATE
2,4,6-Tribromophenol
2-Fluorobiphenyl

·2 - Pluorophenol
Nitrobenzene-ciS
Phenol-aS

.Terphenyl-d14

JJOTB(S} :

Il=uIIs mI ~1II1lmils111ft beeD IlIJu-IIor dry wdIhI.
J EIIImaIed mull. ResWlIs les5 lIIaII RL.

C7J240208

RESULT
ND
ND
ND

ND
ND
40 J
130
210
82 J
140
260
57 J
130
ND
NO
73 J

PERCENT
RECOVERY
79
72
76
7B
87
92

13

REPORTING
LIMIT
130
130
130
130.
130
130
130
130
130
130
130
130
130
130
130

130

RECOVERY

LIMITS
(10 - 117)
(20 - 109)
ao - 1.13)
(18 - 106)

(18 - 113)
(10 - 138)

.:;UNI~T.:.;S=--__ :,:MD::;.L=- _
ug/kg 31
ug/kg 38
ug/kg 34
ug/kg 31
ug/kg 31
ug/kg 37
ug/kg 42
ug/kg 39
ug/ltg 26
ug/kg 26
ug/kg 25
ug/kg 21
ug/kg 20
ug/kg 23
ug/kg 41
ug/kg 22

(I - 41)



Client Sample m: ss

GC/MS semivolatiles

Lot-Sample t ... :
Date SaDp1.ed .•• :
Prep Date•....• :
Prep Batch , ••. :
Di1.uticm Pactor:
, Moisture•.••. :

C7J230246-00S WOrk Order ' ... :
10/22/07 11:35 Date Received.. :
10/29/07 Aoa1~iB Date.. :
7302105 Analysis Time.. :
0.5 Znitial. Wgt/vol:
76 ADalyst m ••... :

Method••••.••••• :

J9MJW1AF
10/23/07 09:30
11/13/07
09:29
30 9
003200
SWB46 8270C

Matrix.•...•••. : SOLID
MS Run I •••••.• : 7302069

Final. Wgt/Vol .. : O. 5 mL

Instrument m .. : 733

PARAMETER
Naphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Pluoranthene
PyreDe
BeDso (a) anthrac:eDe
Cbrysene
BeIlzo (b) fluorantheDe
BeDzo (k) fluorantheDe

. BeDzo(a)pyre:De
Indeno(l, 2, 3-cd)pyrene
Dibenzo(a,h) anthracene
Benzo(ghi)perylene

RESULT
NO

NO

NO
ND

NO
NO
61J
64 J
34 J
28 J
74 J
28 J
43 J
ND

NO
ND

REPORTING
LIMIT
140
140
140
140
140
140
140
140
140
160
140
140
140
140
140
140

.=;UNI=T:::.;S"--__ :;.;;MD:;;L=-- _
ug/kg 34
ug/kg 41
ug/kg 37
ug/kg 34
ug/kg 34
ug/kg 40
ug/kg 45
ug/kg '43

ug/kg 28
ug/kg 28
ug/kg 27·
ug/Jcg 23
ug/kg 22
ug/kg ·25
ug/kg 45
ug/kg 24

PERCENT
_SURR.-..:·:.;.~="",TE~__~_~ RECOVERY

2, 4, 6-Tribromophenol 72
2-Fluorobiphenyl 65
2-Pluorophenol 68
Hitrobenzene-dS 69
Phenol-dS 80
Terphenyl-d14 85

liK71'B (S) :

~ and repartlllllImlu IIaw beeD lIlijuIIed .for dry weIIbl.
J~ reUL RauIIIs 1esl1lllll1U..

C7J230246 17

. RECOVERY
LIMITS
(10 - 117)
(20 - 109)
(10 - 113).
(18 - 106)
(18 - 113)
(10 - 138)

(1 - 66)



AMBC Barth " BDviromaental

Client sample m: 55

GC/MS Semivolatiles

Final Wgt/Vol •. : o. 5 mL
:Instrument m __ : 733

Lot-sample I ... : C7J24020B-003 WOrk Order , ••. :
Date SBDpled.•. : 10/23/07 11:15 Date Received•• :
Prep Date•••... : 10/29/07 Analysis Date •• :
Prep Batch I ... : 7302105 Analysis Time.. :
Dilutiau Pactor:O. 5 Initial Wgt/Vol:
, Moisture••..• : 75 Analyst ID•••.• :

Method•.•.••••• :

J9PNH1AF Matrix••.•.••.. : SOLID
10/24/07 09:20 MS Run , ••••••• : 7302069
11/13/07
07:05
30 9
003200
SWB46 B270C

PARAMETER

Naphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
AnthraceDe
Pl.uorantheDe
PyreDe
BeDzo (a) anthracene
Cb%yseDe
BeDsoCb)fluorsntbene
BeDzo (Jt) fiuorsnthene
BeDzo Ca) pyrene
TndenoC1,2,)-cd)pyreae
Dibenzo (a,h) anthracene
Benzo(ghi)perylene

SURROGATE

2,4,6-Tribramophenol
2-Fluorobiphenyl
2-F1uorophenol
Nitrobenzene-dS
Pbenol-d5
Terphenyl-d14

JIK71'B (S) :

Anu!lIIIId rcporliq IiIIlIII have been -u-t ror dry wd&bL
J EsIimaIId resuk. IteIuIlIlIaa Ibaa RL

C7J240208

RESULT
NO

NO

NO
ND
ND
64 J
110 J
160
84J
210
190
90 J
UOJ
27 J
NO
NO

PERCENT
RECOVERY
77
74
72
77
BS
89

14

REPORTING
LIMIT
140
140
140
140
140
140
140
140
140
140
140
140
140
140
140
140

RECOVERY
LIMITS
(10 - 117)

(20 - 109)
(10 - 113)
(18 - 106)
(18 - 113)

(10 - 138)

"'UN=IT:,:S=--__ :..:MD=L _

ug/kg 33
ug/kg 39
ug/kg 35
ug/kg 33
ug/kg 32
ug/kg 38
og/kg 43

ug/kg 41
ug/kg 27
ug/kg 27
ug/kg 26
ug/kg 22
ug/kg 21
ug/kg 24
ug/kg 43
ug/kg 23

(1 - 41)



AJIBC Barth & BDvircmmental

Clieat 5aDple In: FIELD DOP

GC/MS semivolati1es

Pinal M9t/Vo1 •. : 0.5mL
Instrument In.. : 733

Lot~Sample I ... : C7J230246-008
Date sampled••• : 10/22/07
Prep Date•••••• : 10/29/07
~ Batch I ... : 7302105
Dilution Pactor: 0.5
, Moisture ...•• : 77

Work Order I ... :
Date Received•• :
ADalysis Date .. :
ADalysis Time.. :
IDit.ial Wgt/Vol:
ADa!yet m ..... :
Method••••••••• :

J9MJ9~ Matrix•.••.•..• :
10/23/07 09:30 MS Run •••••••• :
11/13/07
10:55
30 9
003200
SW846 B270C

SOLID
7302069

Naphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
PluorautheDe
PyreDe
BeDso (a) ilDthracene
CbrysI!lDe
Bellzo (b) fluorant:heDe
BenzoCk)fluoraDtbeDe
BeJmo (a)PYreae
IndenO(I, 2, 3-cd)pyrene
Dibenzo(a,h) anthracene
Benzo (ghi)perylene

SURROGATE
2,4,6-Tribromophenol
.2-Fluorobiphenyl
2-Fluorophenol
Ni trobenzene-ciS
Phenol-ciS
Te:rphenyl-d14

lIIOTB(S):

ResuIlIIIIII~ IImIIt Igve bcalll\IUIIIId for dry weiIbl.
J &IimIIed lUll. RauJlI& I!U IlIaD RL

C7J230246

RESULT
ND
ND
ND
ND
NO

ND
110 J
120 J
60 J
54 J

110J
39J
57 J
NO

NO

ND

PERCENT
RECOVERY
69
66
66
70

7S
88

20

REPORTING
LIMIT
150
150
150
150
150
150
150
150
150
150
150
1.50
1.50
150
150
150

RECOVERY
LIMITS
(10 - 117)
(20 - 109)
(10 - 113)
(18 - 106)
(IB - 113)
(10 - 138)

.=;UN=IT:.,:S=--__ :.,:MD=L _
ug/kg 36
ug/kg 43
ug/kg 38
ug/kg 36
ug/kg 35
ug/kg 42
ug/kg 48
ug/kg 45
ug/kg 29
ug/kg 29
ug/kg 28
ug/kg 24
ug/kg 23
ug/kg 26
ug/kg 47
ugjkg 25

(1 - 66)



Client Bample m: RDlSATB

GC/MS semivolatiies

Lot-SaqJle I •.. : C7J230246-:009 IIork Order I ... : J9MKA1AC Matrix•..•..... : WATER
Date S8lllpled..• : 10/22/07 13:45 Date Received•• : 10/23/07 09:30 MS Run i : 7298159
Prep Date •••••• : 10/25/07 Analysis Date •• : 11/09/07
Prep Batch I ... : 7298239 ADal.ysis Time •• : 06-: 31
Dilution Factor: 0.97 XDitial Wgt/Vol: 1030 mL Fina1 Wgt/Vol .• : 1 mL
Analyst m ..••. : 003200 Instrument ID.• : 733

Method : SW846 8270C

REPORTING
PARAMETER RESULT LIMIT UNITS MOL
Naphthalene NO 9.7 ug/L 0.42
Acenaphthylene NO 9.7 ug/L 0.45
Acenaphthene NO 9.7 ug/L 0.51
Fluorene NO 9.7 ug/L 0.53
Phenanthrene NO 9.7 ug/L 0.53
Anthracene NO 9.7 ug/L 0.49
Fluoranthene ND 9.7 ug/L 0.48
Pyrene NO 9.7 ug/L 0.55
Benzo(a)anthracene NO 9.7 ug/L 0.40
Chrysene NO 9.7 ug/L 0.34
Benzo(b)fluoranthene NO 9.7 ug/L 0.30
Benzo(k)fluoranthene NO 9.7 ug/L 0.38
Benzo(a)pyrene NO 9.7 ug/L 0.42
Indeno(1,2,3-cd)pyrene ND 9.7 ug/L 0.46
Dibenzo(a,h)antbracene NO 9.7 ug/L 0.34
Benzo(ghi)perylene ND 9.7 ug/L 0.27

PBRCENT RECOVERY
SURROGATE RECOVERY LIMITS
2,4,6-Tribromophenol 62 (20 - 107)
2-Fluorobiphenyl 60 (27 - 104)
2-Pluorophenol 64 (17 - 102)
Nitrobenzene-ciS 63 (33 - 103)
Phenol-ciS- 71 (25 - 107)
Terphenyl-d14 76 (14 - 127)

C7J230246 21 (1 - 66)



Client TestAmerica laboratories, Inc.

Genenl Chemistry

AnalytJcal Data

Job Number. 680-31325-1

Client 8AmplelD: tS

Lab Sample 10: 680-31325-1
Client Matrix: Solid

Analyta Result

Total Organic carbon 37000

Anly Balch: 680-39825

Client 8aIIlpllllD: 28

Lab sample 10: 680-31325-2

ClIent Matrbr. Solid

Analyte Result

Total Org8ll1c carbon 35000
AIIIy Balch: 88D-89825

Client SPIpielD: 3S

Lab Sample 10: 880-31325-3
Client Matrix: Solid

Qual Units MOL

mglKg 500

Date Analyzed 1013112007 11043

Qual Unll8 MOL

mg/Kg 500

Date Analyzed 1013112007 11043

Date Sampled:

Date Received:

RI.

1000

Date Sampled:

Dale Received:

Rl.

1000

Dale Sampled:
. Dale Received:

10I22l2OO7 0000

101204/2007 1030

011 Method

1.0 9080

DryWI Correcled: N

1012212007 0000

1012<412007 1030

OD Melhod

1.0 8060

DryWI ColT8ded: N

1012212007 0000
1012412007 1030

AAa/yte

Total Organic Carbon

Result

40000
AIIly BlI1ct1: 680-89825

Qual Units MOl

mgIKg 500
Date Anllyzed 10/31/2007 1143

Rl

1000

Oil Method

1.0 9080

OryMCorreded: N

Client sampkllD: 4S

lab sample 10:

CiientMalrtx:

680-31325-4

Solid

Dale Sampled: 10122/2007 0000
Date RecelYed: 10124/2007 1030

Total Organic Carbon

RemUII

39000

"" Anly Balch: 6lJO.89825

Qual Unlla MOl

mglKg 500

Date Analyzed 1013112007 11043

RL

1000

Oil Method

1.0 9080

OryWl Corroded: N

Client Sample 10: as

Lab Sample 10:

Cllent Malrtx:

680-31325-5
Solid

Dale Sampled: 1012212007 0000

Date Received: 10/24/2007 1030

AnalytB
. Total Organic carbon

RemUII

47000
Anty Batch: 6lJO.89825

. Qual Units MOL

mglKg 500

Date Analyzed 10/3112007 1143

RL

10DD

011 Method

1.0 9060

DryWl COIT8cted: N

TntAmerica Savannah

C7J230246

Page 4 of l:l

44 (1 - 66)



Client TestAmGrica Laboratories, Inc.

Client SIImple ID: 1N

General Chemistry

Analytical Data

Job Number. 68()"31325·1

Lab Sample 10:

Client Matrix:

Tatal Organic C8Itlon

680-31325-8

SolId

Result

35000

Anly Batch: 880-89825

Qual Units MOL

mgIKg 500

DItt Analyzed 1013112007 1143

Date Sampled:

Date Received:

RL

1000

1012212007 0000

1D/24J2007 1030

Oil Method

1.0 9060

DlyWl Comteiect: N

Client SlmplelD: 2N

Lab Sample 10:

Client Matrix:

Ana1yte

Talal Ollllnic Carbon

680-31325-7

Solid

Result

33000

Anly Batch; 680-89825

Qual Units MOL

mgIKg 500
Dale Analyzed 1013112007 1143

Dati Sampled:

Date Received;

RL

1000

10/2212007 0000

1012412007 1030

011 Method

1.0 9060

OryWl Comlded: N

Client SamplllD: FlELDDUP

Lab Sample 10: 880-31325-8FD Dale Sampled; 1012212007 0000

Client Matrlx; Solid Dale Recelwtd: 1012412007 1030

AnaJyl8 Result Qual Unlll MOL RL 01' Method

Total Organlc Carbon 45000 mgIKg SOD 1000 1.0 9060

Anly Batch; 680-89825 Dale Analyzed 1013112007 1143 OryWI Comlded: N

Client Samp/IID: RlNSATE

Lab 5ampIa 10: BSD-31325-9RB Date Sampled: 1012212007 0000

Cllenl Matrix: Waler Olle Recelv9d: 10/2412007 1030

Analyte Reaull Qual Units MOL RL DIJ Melhod

TCltBI Organic Carbon 0.50 U mgIl 0.50 1.0 1.0 9060
Anly Balch: 680-89888 Dale Analyzed 1110112007 1345

TestAmlric;a SImInnah

C7J230246

Page 5 at 12

45 (1 - 66)



CUent TestAmerica Laboratories, Inc.

General Chemistry

Analytical Data

Job Number: 680-31358-1

Client Sample 10: 3N

Lab sample 10: 680-31358-1

Client Malrbl: Solid

AnalylB Resul Qual Units MOl
Total Qrvanic Carbon 41000 mglKg SOO

Nty Batch: 680-89825 Date Analyzed 10/3112007 1143

Client Sample 10: eN

Lab Sample 10: 680-31358-2

Client MalJbr. Solid

Analyl8 Resul! Quai Units MOL

Total Otganlc: Caltlon 40000 mglKg soo
Antt Batch: 880-89825 Dale Analyz8d 10/3112007 1143

.Cnent Sample ID: IN

Lab Sample 10: 880-31358-3

Client Matrix: Sollcl

Analyte Reault Qual Unite MOL

Total Organic Cartlon 44000 mgn<g 500
Anly Batch: 680-88825 Dale Analyzed 10/3112007 1143

Data Sampled:

Dale R8c:elved:

RL

1000

Dale Sampled:

Dlte Received:

RL

1000

. Data &Impled:

Oal8 Received:

RL

1000

1Dr.!312007 0000
1012512007 1020

011 Method

1.0 9080

DryWt Comlded: N

1012312007 0000
1012512007 1020

011 Method

1.0 G060
DryWt Correc:led: N

1012312007 0000
1Dr.!512007 1020

DO Method

1.0 9060
OryWl Corrected: N

TeatAmerlca Savannah

C7J240208

Page 4 of 9

29

11/08/2007

(1 - 41)



Particle Size of Solis by ASTM D422

Cllllnt CocIt:__---.,;s::.;TLP:..;::'AP~ _
SMnpIe ID: 18

Lab ID:---"::::729683.;,;,=----

SDG: 1J23Cl248
ETA(s): 122645

Date Rec:.1v1ld:__~1~0t'2~4::=12==00=1=--_
Start Datil: 11/111(2007
End Dat.:----:-1:;';112::i::81200=~7::----

Pwcent Solids: 25.3~
Specific Gravlty:'-"'::2.:=:65Q==--

Maximum Partlca SIal:_.::.:9.:::.5;.::mm:.;:..._

NorHI)1/ malllrtal: .hel, p/ll/lt
Shall' po .10):--......;;=n/':l:1I='----

Hard.... po f10): ---:;"::.;:/a:..- _

I I r----,"""'" r-.-T-1r-T"--TTTT"T""t--r-c,r-r- -I" 100

! '""' IH+I-HH--+--t--'-H-I-H-t-H- r--i+t+1H-+--t---1I----f+H-H-t-*-t---i+H-t-t-H----1I---f DO
" J

H+1-HH--+--+---+l-~4-1H-4:....----t#+_H_I_+-.+--+H++-H-+_+:loo,,~+H+++-+-+-+--+ 10
....

I-+---jH'~1t '~

ft+l-t-H--t--+----H#+++-+_ r--H+H-I H-t-- +H+++-+ +--f--f'ld-f-H-l -t---1I--'-t- 70 ~

~

, eo I
+--+H+++-~~';"":.-'-, ~

" 60 ......... !
.......... 40 i

-ti-~-+-+--!f--+_- :so I

101000 100

PIrUcIe Sin, rNcrol1. (11m)

100a0

H+j' H-11-+-+--+--~H+'!-'+-t--t- -f-I+4-l-+-+--+---HI+++++-+- !---+l++H-+-+-+--"--!- 20

ttl~;1-+--;---+-1~~::-T1-'I--'-i'-" -+-_~, .I- _ -+---+!-t+~-i"- - = 11)

/ d'i'.-+-~-l..- .1.. ;-t--t-- tt+--+-li ,--;---+rl-t-·t-t--"t-t-+--f.........................'_1.... i _.1 I Ii" I I 0

11000l1ll

SIeve ;::: t"en:8fll
.lZII finer " pen:ent

3tnch 78000 100.0 0.0
2 Inch 50000 100.0 0.0

l.li Indl 3751lO 100.0 0.0
1lndl UOOO 100.0 0.0

3141nd1 18000 100.0 0.0
3I81nd1 8500 100.0 0.0... 47150 97.1 2.2

&110 2llDO 87.5 0.3
GO ISO 95.7 1.a
f40 425 96.6 0.1
IBO 250 115.5 0.1
tI80 160 llU 0.1
.,00 150 95.4 0.0
f200 75 115.0 0.4

H 30.6 112.7 2.3
1U 8304 9.3
11.8 14.1 9.3
a.4 81.4 4.7
8.1 82.4 7.0
3.0 5O.a 11.8

V 1.3 39.2 11.6

5011 PerteIllOf
Clanlllca1lan Total Sam.

Gravel 2.2
SBnd 2.8

CoatIe Sand 0.3
MedlumS8nd 2.0
Fine SIIIId 0.6

SIll 32.5
ClaY 62."

PreparallCln MIIlhod: D2217
OIIperslon DevIce: MechanlClll miller Wilh

) a metal PlIddJe.
DIspersion Period: 1 minute

FSL02':07.29.05:0
STL BurllngtDn 7J230246PS 1112912007

C7J230246 59 (I - 66)



Particle Size of Solis by ASTM 0422

Client Code: STlPAP
sampltllD:---~1;:':N;';;-'---

lab 10: .;.;729888;;:=:..-__

SDO: 7J230246
ElR(.): 122645

Date Recelwd: 1012412007
Start o.te:----;,~1/:::1912OO=:=:7:---

End Dat1t:__-.;.1..;;.112;;,;BI2OO=.;:;1~__

Pwcent SoIIda: 23.6%
Spec/fIc: GravIr- 2.850

Mllllhum hrtIcJe sa: en aancI

NorHOIl mlltlrill: plant
Shape (> f1O):----=nJ;.;.:.:...----

Hard"nl (> f10): -.;;n1a=- _

I++-+-+--+-. ---- -+-

mU!l:J:~==tmp=!=~t:=~m~~~~~:m~:Qd=l=~mmtl::r~==r 100
"""C

I++-H-I-+-i -+---+ti+++-+-+--t--tt+++++-+-+--++++++-+-k-\-+---H+t-t+-+-I--+--+ 80

-+H+t-+-t--+_\~--++H-i++-f-+---+ 10.........
I! .....

:- j' .~+--+- ~,--++-++ .... I-+--+--+----f''W-t+-t-+--+--+----+ 70 1:
1-+++-t-++-+-·--+lf++H-I-+-+----1++-HY-Hf- .~ g

_ .....'-"++,...,.;of '--+--+--HH-+'Ik+-+--+--+ -- eo S
H+l-Hf-++--+----I+H-+-HH---I-·-f+H+++-+-+---+H+++-.-+-j r-... -- - ~

f+H~+_t_·I_-i++++++--,I--t_-i+++++-HI--I---+ttt_H-H---lf--tI++H--PlI"'~f_-+ 10 i
'-!+I-H--+--+-r- --++++++ I--+-t--+I+++--t--+-+- r;:

-itt+t+-t-t--t--i+rlrti,+-+--t·--Hrt+t+-+-+---tr--...---",o--+ co c
~

J.t+1-H-".- --,-. j I++-i-+- -1H+t-+-...., +1-t-----t--, 30 :.
--+---+H -+-+-I--+-!--- -++H+-+-+-+--+ .. -~ 20

i 10
I

totllOOOO tGOOD tOIO 100

PartIcle Sid, mIcronJ fum)

.L.-_.j.U--U......L..1--L.......I_.--j.1 0

t

::1_ ...- t'WClII1l
l*alnl- IIZ8 urn ...

3lncll 75000 100.0 0.0
2lnctl 50000 100.0 0.0

1.51nct1 37500 100.0 0.0
1 Inch 25000 100.0 0.0

3I41nc1l 18000 100.0 0.0
318 Inch 9500 100.0 0.0.. 4750 100.0 0.0

.-10 2000 •.8 0.1
tI20 150 911.0 0.9
lMO oW 118.4 0.6
MID 250 88.2 0.2
180 1ao 117.9 0.3
.,00 180 w.e 0.1
1200 75 98.7 1.1

HYdnmltlr 31.15 93.1 3.6
20.8 78.7 13.•
12.0 74.4 5.3
8.5 158.0 U
e.2 '1,0 8.0
3.2 110.3 10.7

V 1.3 39.S 10.7

. FSl024:07.29.05:D
STl Burtnoton

C7J230246

CIas~ T~~
Gnlvel 0.0
5ancl 3.3

CoaI'll861nd 0.1
MedIum Sand 1.5
Fine Sand 1.7

SIlt 35.7
c.... 81.0

. P/eplnllIan Method: D2217
Dispersion 08Vlcl: MectlBnIcal mixer wIIh

amelBl PlltIdIe.
Oilperslon Period: 1 mlnule

7J230248PS 1112912007
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Particle Size of.Solis by ASTM 0422

CII.1It Code: .;:;STlP.:.:;,:...:.-'AP _
Simple lD:__---,~2S~ _

lab ID:-'-__...;.7;:.;29884;.;;.;;.;....-__

SDC: 7J230246
ETRl'): 122845

Dllte Received: 10J2412OO7
Start DIIte:----::11~1'\:';:9I2OO=;;;1;----
~nd Date:__.....;.11.;;;f2;:.;81200;.=.;:.;1 _

Percent Sallda:_.::;29.~1";;:...._

SpeclIk Gravlty:--:="2;;.;:.eso~.,..­
IIIxInUIII Pa~"SIIiI: era sand

Non.-ol mIIt8rtIl: shell. plant
Shape (> .,O):--"'-'=-::nJa~'----

Hard,.... (> '10): --'-'nIa _

10
t-.-~.. ···-4---+1 ·HH-i-+--+---l _....J.H+.>-+ ~-f-- +t+l++-4--p<---j- --P-t-t+~-t--.r-­

H-+--t--t'H+++-t i .--t---t++1~~,-+-\..-..r--+t-t+++-+--t--+ .--t 70 E
I-I+H-~!-+--1--+----f+t++-~ +.--+1++++ -+---Il~r-""'-oo:_H+H......._+_+__+--I CIt, .1
f+HH-t-t-f--f----t1rt+1I-Ht-+-+--+t-H-t++-+---+---it+t+t-+-+-+--;-f'toot::H-+-Ir-r-....., l'
rrttt-+-+-+--t--tttt+++-+-- t---+tTHH-r-f-t--+t-t+t-+-+-+'-t----i't+rP"tci--+--l---+ 110 ..

i
H+1+++-l-+--+t-t++++-+--+--tt+t+++-t--t--++i+t+-+-+--+--+tt-1t++-+-t-'r-....~~ 40 ~

i".. e
·1-+-+--+-·-+H+++++-+---Lf-+-f-:+Hf---1 _-I+j-Hl-f'-+- + -+--.........++-1 +-r-t--t 30 :
..----..........++-~--+--+---H_t_H +-+_+--+

i+!-t-t-f-t--+---+--tlH++-hr-+-f--tt-ttt-t-t--t--+--++++++-J-,-t-+--+t+1 r-t--++-+---l 20
rH+l. ++-+--,f------Jf- -+4++-1-. j-+--+---+t'H-+++-+--I-i-J-H+H-I-+-' . -- r------>

J++H-f-t--+--+--ht-t+++I-+-I+-+---+tt+i-t-Hf--t--+++++-+-+-+-+-J-'-I+t-t-i-t-Hf--i ---+, 10

I-U-J....I....~.~ _-i....._-+J..l...l....lI~l..-J.I_L._-+J..u..J_L.....L.-..L-J'----l~."L..L-'--'- .....I_--+.L.LI-'--'--'--...!--....L_-+1 0

10a000 ooסס1 1000 100

Plrtlcle SIu, mk:ron. Cum)
10

Slh8 PI/1lCIe P8raIfIt
llel'll8I1tsID 1IZIll. urn lner

311lc:1l 75000 100.0 0.0
2 Inch 5OOlJO 100.0 0.0

1.5h:h 37S00 100.0 0.0
nll:h 2SlOO 100.0 0.0
~Indl 19000 100.0 0.0
318hCII 9600 100.0 0.0

1M 4750 100.0 0.0
...0 2000 99.9 0.1
GO 850 911.1 1.8
tIIIO 4251 97.8 0.3
MlO 250 97.8 0.2

. 180 180 88.0 0.7
1100 150 18.2 0.8
r.:zoo 75 91.0 6.2

31A 78.8 12A
20.5 87.8 11.0
12.0 83.2 4.4

&.II ·58.7 8.8
8.3 52.3 4.4
3.0 4U 8.8

V 1.3 34.7 6.8

FSlIl24:G1.29.OS:O
Sn. 8ul1inglan

C7J230246

Cla.:allan Plrt:8I"ItOf
TatIf Sample

GraV81 0.0
sand 9.0

Coarse Sand 0.1
MedIum sand 2.1
FIne Sind 8.B

811 38.1
ClIIy 52.3

Preparallon Method: D2217
Dlaperslcn Device: Mectlank:al mixer with

a metal paddle.
Dlsperalon Period: 1 minute

7J230246PS 1112912007
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Particle Size of Solis by ASTM D422

. Client Coc»:__~s::.;TLP~1ItP~ _
Sample 1D:__----::::::2N::=:--__

Lab 1D: ..;.:72988ll=~ _

SDO: 7J2302~

ETRIa): 122645
Date RecelYed:__~10J2.4J200~=:::7;-__

SQrt Date: 11/190'200T
End Date:--~1 :f;112;;;8f200;:;::::7;---

"0114011 mderlal: plant. shell
Shape (> #10):------t:=N',.:.=:.-..--

HardnIu (>#101: ~N;:.a _

r-:!.,or-f""IT~"'T"'~--'1frTr.,..,..-:t-r""'-1II'c;~=-"""TTTr.l~:r-,Ir-"--I-~'rrT""'T--r-"---""T':r·r-r-r-r-r---r--.,.1oo

~ ' ; i-. - I I ' T ro-.LI'O...~H+I-+-I--+-+-+' ---+t+I-++-++--+- 10• ~. ! I or '1_~ ._.
-- --to I

. . ..... "t-+---tt-I+t~ +---1---'. 10
H+t+-H--+--+---tIft+7++-+--t---t+t+t-+-H-t---tt+t+-t--+-i"....-+--t-t+i+-t-+--t--t----

1+tt-H-t---f-+---+t++-H-t-t-t--tI++H-f-t--t---+++t+I-t-t-t-1\.~-+++++-'H-+-+-~ 7ll i
Ittif-H-+-+-+--tH-f-t-iI-t--t-+--+H-++++ -I-+--H+if-H++--+-\.......++t+t-H-+--+--+ 10 I

\" I'
1+H-H-+1I----l--t!+H-H-+-f-.--t+++t-t-i--+--+-I---1f+H+t--t---11---1f---'-\t++t-lf +--+--+---+ 150 5

. - .- ---+tf-H-+-f-t---J'--H+t+-H :.-: ---+Hf++-H-+-+ -·-Hll+f+-H--If-- =
H+t-HH- -+f+t+-H--+-+--H++-f-t-.f- ,. -H++-t-+--l-I--+- ~-R=''''''''-+-+- -- e i

_.-+1+++--+-+--+---++.....'-.........+-+-- . _. --ti+1I-+-I-+-+- T1 I"-.. ~30:
H+t+-H--+ .-+---tIrt+++-t- -'f'--tt+t+-t-+-t--+--+t+t-++-l-+--t---+ttt-iH-+-f-+--+ Zll

H+4-t-H-H--+---tI-t++++-+-. t---+tt+i'H-H'-t--t++H-H,..-t--ttH-H-+-+-,..--+ to
I

1DOOOO tOIlOO

, ......,.L.-.L-_I--'--'-Jul-'-~.__.__

1IlOO ·too

PlutIcle SID. rnIc:rons Cum)

tD
-'--'--~ --- 0

t

5IIve f' III1lCIlt ';1 Incremental
Ilz8 size urn IIIII'C8nt

311l1:h 75000 tOO.O 0.0
21nd! 50000 100.0 0.0

1.51nd! 37500 100.0 0.0
11nd! 25OllO 100.0 0.0

314/nd! 19000 100.0 0.0
3I1I1nch 9500 100.0 0.0

N 4760 99.9 0.1
jJ10 2OllO aD.? 0.2
iJ20 B!iO 88.2 3.5
(l4() 425 ·94,9 1."
1160 2SO 93.2 1.T
ll80 180 90.3 2.8

1100 160 89.1 t.t
1200 75 lI5.2 3.9

30.<4 78.9 8.3
18.8 71.2 5.8
11.9 582 t6.1
a.e 44.1 11.3
8.3 37.3 7.5
3.0 32.0 5.3

V 1.3 242 7.8

FSlO2oC:07.29.05:0
STl Burlln;lDn

C7J230246

CI8ll~ Total Samllie
Grevel 0.1
Sand 14.7

CDJn8S11nd 02
MeclumSRnd 4.8
Ant Sand 9.T

SII 47.8
Qav 37.3

Preparetlan Melhocl: D2217
DiallenIon Devlce: Mechanical ric_ wlth

a metal paddle.
DilpersJcn Perkld: 'MUle .

TJ230246PS 1112912007
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Particle Size of Solis by ASTM 0422

Client Cod.:__---"S..;,.;TlP~AP'----­
samp"ID:__......""3S~~__

Lab ID:__-o7..;;;.29685;;.;;.;;,;'---__

SDG: 7J230246
ETRCs): 122645

Dall RKelved:__~';.;0I2~4f2:;OO;::7=_--
Start Datl: ';..;1J==1:;,9J2~007=__
End o.te: ';..;1J2=8I2OO=-=-7:...-__

Percent Solids: 26.1%
Spec:mc: GrnIy: 2.650

lIIllImum PlrtlcIt S": CrlIllIlCI

NOIHCIIIII1ItIrIIil: BIlett, plant
Shape P lJ10):--....,....:.;.;.:;,.nJa~:;;;..;...--

HulIn.. (> I10): ...;Ml=- _

I-- -"='--~~.1DH++4f-t+-~~I±±:·f.I fL...+-'-+--+T.'-_' "t ,.,-t""'-T" • '~' tDD11.·1j ~ r ,__ .:., r! I,. _. ,-- ~if+._f----.~IO
: '4- I r I -'I++1H1--J,1-+-+--+ --t++-1H-1 \~----J'---I+H-.H-+-.+--+- -T I

: I I . I
! ! ~

'"
70

~a
eo I

l-
eo ..

!
~

I;:

........ I" i:§
'0. 30 l
.-

ZO

I
1G

, I
0

tD 1

i +.. +-----'j+,H:I

100II 100

PartlcJt SIIe, microns (um)

. i ~ ....

1000a

--

t-----li+++',
H+i++-+-I- I

I

tOOODO

:iIlMl t"8I1/CI8
~ Il8I'llIIIllIIZ8 I1zlt um

3lnr:ll 75000 100.0 0.0
2 Inch 50000 100.0 0.0

1.5n:tl 37500 100.0 0.0
1 Inch 25OllO 100.0 0.0

1'41nr:11 19000 100.0 0.0
~lnr:ll 9500 100.0 0.0

tI4 4750 100.0 0.0
.,0 2000 99.7 0.3
lI20 860 95.1 4.7
...0 425 94.9 0.2
160 250 94.7 0.2
tI80 180 9403 0."
.,00 150 SIS.I 0.3
IJ200 7& 112.3 1.11

31.8 79..2 13.1
2G.!i 72.2 7.0
12.0 87.5 4.7
8.8 60.& 7.0
S.3 5t.1 9.4
3.1 41.7 9.4

V 1.3 32.4 9.4

c"::"!kln Ta1e18emDle
GI1MII 0.0
Salld 7.7

CoaI'l8 Sand 0.3
MedIum Sand 4.9
Fine Sand 2.6

SII 41.2
Clav 51.1

PreJllllllllan Method: D2217
Oispelllon DevIce: MecIlanlc8l mixer with

8 nIlIIBI PIddle.
DlSpeI'$lon Period: 1 mn""

FSl024:07.211.05:O
SlL BurllngtDn 7J230246PS 11f29J2oo7
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Particle Size of Salls by ASTM 0422

Client Code: STlPAP SDG: 7J240208 Dati RecelYld: 1012512007
SamplelD: 3N EYRts): 122644 SWlDat8: 11/1312007

LabID: 729880 End Date: 11121/2007

Percent Solids: 27.7% Non4011 m....'A1: plant
.SplIClftc Grwlty: 2.650 Shape (> "'0): nJa

MaxImum Pllrtlcle S1m: Cl1la11d Hardness (> 110): nla

100

- -~. f-._-

10
~

r\- III

""- 70
~ J!

9
10 ;

l'
..... 110 to

c
i".. r;:::

"""
40 I30 Q,

2G

10

i D

ooסס10 ooסס1 1001 100 10 1

Plltlcle SIP, microns Cum)

Sieve Par1ICI8 Perllent
lIIII'C8NIIz8 IIze wn liner

3 Inch 75000 100.0 0.0
2 Inch 50000 100.0 0.0

1.5 inCh 37S00 100.0 0.0
1 Inch 2500D 100.0 0.0

3141nc1l 19000 100.0 0.0
318 ildl 9500 100.0 0.0

IN 4750 100.0 0.0
#10 2000 99.9 0.1
1120 850 97.4 2.6
lUG 425 96.8 o.s
fI80 250 llll.6 0.2
Il18O 180 98,4 0.2

#100 160 1Ml.3 0.1
1200 75 95.8 0.5

H 31.2 ~ 10.7
20.3 78.3 8.9
12.0 67.5 8.9.. 8.7 58.11 8.9

I 8.4 54.1 4...
I 3.1 45.3 8.9
V 1.3 34.2 11.1

FSl024:ll7.29.05:O
STl Burrington

C7J24020B

801 Pen:enl of
ClassIlk:atlon Tollll SIImDIe

Gr8wI 0.0
Sand 4.1

CcarseSand 0.1
Medium Sand 3.1
Fine Sand 1.0

511 41.7
Cley 54.1

Preparation Me1hod: D2217
Dispersion DeYlce: Mechanical mixer wllh

I metal paddle.
Dispersion Perlod: 1 mlriu18

7J240208PS 1112112007

39 (1.- 41)



Particle Size of sons by ASTM 0422

Client Cod.:__--=STtP~~AP'----
samp"ID: =4S=~__

Lab ID:__--'729686-==::...-__

aDO: 7J2302<46
ETR(lI): 122&45

Date RecelYed:__-=-1012~412=OO-=:7:-__
Start DatI:__---.;.1.;:,1/,:;;1W20=;;07:-__
End D8ta:__......;.1,;.;,112;;,;812=OO;;,;7;..-.__

Non.on ma.t1II: pllnt
Shape (>f10):----":'nI~a'-----

Hardnesa (> t10): ......:.:nI~a _

10

1000 100

PIl1lde Size, I'IlIcrona (1IInl

10

- f'UtIdIl f'eI'CInl
alze lIIzII LI'I'I ..... Dl!mInt

31nctl 75000 100.0 0.0
21nd1 SOOOO 100.0 0.0

1.5lndl 37500 100.0 0.0
1 n:h 25OlIO 100.0 0.0

·3I41ndl 19000 100.0 0.0
3laftdl 9500 100.0 0.0

H 47llO 100.0 0.0
#10 2000 99.8 0.2
tI20 850 97.1 2.8
t40 425 97.0 0.1
M30 250 98.8 0.1
MlO 180 11lUI 0.0
.,00 160 98.8 0.0
#200 75 98.8 0.3

30.1 87.8 8.9
11.9 711.11 8.8
11.7 n.2 8.6
U 811.8 6.6
5.9 59.0 6.6
3.0 50.2 8.8
1.3 39.2 11.0

FSL024:07.29.05:0
sn BurIIngtDI'l

C7J230246

BOI
Total S8m!lIeClalllllaltlon

GIlMII 0.0
Send 3.4

Ccerusand 0.2
MediJmSand 2.11
Fine SIIIld 0.4

Sat 37.6
CIII., 59.0

Prepatallon Melhad: D2217
DIsperllon DevQ: Mec:hanlcalnww wlth

8 metal piddle.
D1spenslDn Period: 1 minute

7J230246PS 11/2912007
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Particle Size of Solis by ASTM 0422

Clllnt COde:__--=S;,;,;TLP~AP:..---
~ID: 4N

Lab ID:---:;;72968;;i:';i::':'1---

SDG: 7J240208
ETR{.): 122844

Dati Recetv.d:__---;.',,:,0I2;;5I2OO;:=:-:;7;,-__
start Date: 11n312007
End Date:---:-':':'I.2~'~/2007=;---

Percent Sondl:_~25F.:.~1'l1t;?-_
SpedIIc ormty..-...,:=:2.~650~_

Mulmum Particle S":_9;;.:.5=.,nwn=_

Non..oU matIrtaJ: plant, shaU
Shape (> I1D):-----""=-nl.;:,.~=----

Hardne.. (> I10): ....;.;;nJ..:;.. _

- "I-~' --
i-f-- ... - f--

~

'\.

"-....
-

I'"

- ~

.....
.......

tOO

10

ao

10

i000aa il1l11D iDOl 100

,odele Size. micron. (um)

10

o
t

S.:- PartICle Pereent IncretIlal'lll
IIze um hr Dl!tt8fll

3 Inch 7!iOOO 100.0 0.0
21nct1 5OODO 100.0 .0.0

1.5 tnch. 37500 100.0 0.0
1Jndl 25000 100.0 0.0

314lnell 19000 100.0 0.0
3IlI lnell 9500 100.0 0.0

N 4750 95., 4.1
.,0 2000 95.1 0.2
CO 850 93.6 2.2
t40 425 93.0 0.5
MlO 250 92.8 0.2
fI80 180 92.8 0.1
..,00 150 92.7 0.1
MlO 75 92.3 0.4

31A 87.5 4.7
ZO.4 782 9.4
12.0 88.8 9.4
8.6 114.1 4.7
8.0 57.1 7.0
3.2 47.7 9.4

V 1.3 36.1 11.7

FSL024:0729.05:O
.STl Burlington

C7J24020B

~ .Percent of
C1assttlcallon TOlaI SamDIe

Gravel 4.1
Sand 3.7

CaalMSeM 0.2
MedlumS8nd 2.7
Fine Send· 0.8

SlIt 352
Oav 57.1

f'repatllllon Method: D2217
DiapeRlon DevlcB: Mechanical mixer wflh

• metal paddle.
DIspersion Perlod: 1minute

7J240208PS 1112112007
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Particle Size of Solis by ASTM 0422

Client Cadll: S_TLP~N' _

Sample ID: 5S
Lab 10: ---=72968;:;;'::7""'---

SDG: 7J230246
ETA(I): 122645

Dale Received: 10i2412OO7
Stalt Dale: --~,1;;;,11;,W200~;;7"---

End Data:__~'.:.;1fl;;;;BI2OO=:=.7:..-__

P..-d 6oUds:_..::28:=:.7%:-_
SpecIIlc Gmlty: 2.850

llulmum PIII1Ic1e SIIe:'--::g.::':'::::mm=--

Non401llNtM1lt plant. she.
Shape (> .,0):--....J:=n/:,.;a=:..---

HIrClneN (> tiO): --:;rIl;.:I:...- _

1DO

10

10

20

10

o
11010DD 100

Partlde SIn, micron. (urn)

ooסס1

+J: 1-4-
,....,.....-;. I I

~

I II--.-_.. -
I I II! . , -,...... II. ._f--- .

; " LI-- , --",--.

'"
: I

- r--r-- ,
~,

'-I-- .. -

_. ..........

-- - I .. "-
. +- - - t- oo..

I -
I ;

-- - .. '---
.-_.

,
I (

: I I - - -" ; I - - I..j ._- , '- i ,
10000I

- ':'arucIe Pen:wtl
size IIZII,1Im liner DII'ClInI

3 !nell B: 100.0 0.0
2mtl 100.0 0.0

UIndI 100.0 0.0
1 Inch 25llOO 100.0 0.0

3I41nc11 1l1OOO 100.0 0.0
318 Inch eaoo 100.0 0.0.. 4760 l1li.1 0.9

#10 2000 98.7 0.5
GO 850 94.8 4.1
1140 425 au 0.2
160 250 94.2 0.1
MIO 180 94.2 0.0

t1DO 150 94.2 0.0
~ 75 918 0.3

I+IdRllll8lar 31.0 88.3 7.6
20.0 79.4 6.8
11.8 no B.8
lI.3 68.0 U
e.1 61.2 8.8
3.1 110.2 11.0

V 1.3 40.7 9.5

CIIIs::atlon
Percenl or

Total Simi
Grawel 0.9
Sind 5.3

Coarae SAnd 0.5
Medium Sand 4.3
FlnISlInd 0.5

sa 32.7
aav 61.2

Preparallon MetIlod: D2217
Dispersion Olvlce: Mechanical mixer wflh

, I metal paddle.
OIIperslon PerIod: 1 mlnul8

FSL02-4:07.29.06:0
STLBUI1ingUln 7J230246PS 11/2Q12007
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Particle Size of Solis by ASTM D422

Client Codll: S;;;.T:.;;L,.;PAP~ _
SampIllIO:__---.:::'5N=..--__

Ub 10:__--:729682==- _

SllG: 7J240208
ETR(s): 122644

Date ReceIved: 1ClI2512007
start Dat.:--.......,.,1I'""11=-=3I2OO~'=7---

End Da":__-..:.11,;;,12::.;1::..:12OO=7~__

P8'cent Salida: 21.0%
SpecIk GnMty: 2.650

IIIIlJmuI'll PartIdll SIIe: Crlund

Non40K IIIlItertaI: plant
Shape (> .,O):-----C:nJ;:;a;....----

Hard... (> .,01: ---.:.:"':::,1 _

-10

+H-l++-I--+-- -

"'1-++H-1-+-+--+---+t++++-1-+--+---t+++-I-+-Hf-f--+++++H-+-"""'d-__i~f_Hr+-+--+---+702!
...... ...

t+H++~-~--++H+++-+--+--ttH-t++-J~·--++l-H-++-+--+--'--"I.I-+++++-+--+----+llll J
.t

f++-l+++-+-+-----I+H+++-I-t---t+++++--Hf--f---f-f+l-H-H---If---+I-H-Pf.,;H-If----+ 50 i
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Craig Zeller IR4/USEPAIUS

02128/2006 04:39 PM

To slenskam@hansonle.com, BDelisio@keyenvir.com,
haynesra@dhec.sc.gov, wilsonrs@dhec.sc.gov,
canovajl@dhec.sc.gov

cc Craig Zeller/R4/USEPAlUS@EPA

bcc

Subject Initial Comments on NAPUGW Report

Here's some "off-the-top-of-my-head" review comments from the January 24, 2006 Performance
Evaluation Report for the NAPUGW remedy component at Koppers-Charleston. I look forward to meeting
with ya'lI on Thursday at 11 AM to discuss these further.

1) The most important discussion item should be a path forward to getting the FTA and alA systems back
on line (e.g. the Squire access issues). Recent discussions between EPA and Beazer should be shared
with SCDHEC.

2) Section 3.2. I states mat "OVerall, cUmUlatiVe I~AF't recovery Is steadily Ilicreasht9 over dille . Indeed,
this is good news. I understand the intent of Beazer's initial MNA evaluation included in Section 4 since
MNA will undoubtedly be a "piece" of the final remedy implemented at this site. However, EPA believes
this MNA evaluation is somewhat premature. Rather, EPA believes the focus should be on how to
maximize NAPL recovery in the FTA and alA.

3) The basis for the NAPUGW collection systems were developed by groundwater modeling and the
Final Design issued in April 2003. In the FTA, the design basis was 7 extraction wells in the SWBZ
operating at 0.50 gprnlwell (total 3.5 gpm) and 2 new extraction wells (e.g. not counting the two existing
IRA wells) in the IWBZ operating at 1.0 gprnlwell (total 2.0 gpm). In the alA, the design basis was 3
extraction wells operating at 1.0 gpmlwell (total 3 gpm) and 1 extraction well operating at 0.5 gpm.

4) For the FTA, Table 3-1 indicates average flow rates for SWBZ extraction wells EW-10S (0.26 gpm),
EW11 S (0.17 gpm) and EW-13S (0.38 gpm) did not achieve the 0.50 gpm design rates. Average flow
rates for the 4 IWBZ extraction wells did not achieve the design rate of 1 gpmlwell. For the alA, none of
the SWBZ or IWBZ extraction wells achieved the designed groundwater recovery rates. We should
discuss how the performance of these wells can be improved to approach rates predicted by the
groundwater modeling and design basis.

5) EPA is concerned over monitoring data from the alA which indicates poor hydraulic containment
downstream of MW-102A, and possible gw to sw discharge to the Barge Canal.

6) MW-114 in the FTA is showing approximately 10 feet of NAPL accumulation, nearest EW-041. Surely,
we should be targeting this NAPL mass.

7) Long-Term Montoring Program: EPA agrees that submittal of quarterly O&M Reports at this stage is a
bit excessive. However, biennial reporting (e.g. once every two years) is a bit infrequent. We should
discuss approrpriate sample frequency and report submittals on Thursday.

8) Table 6-1 lays out the long-term monitoring analytes and proposed monitoring wells. While this is
beneficial, a site map with proposed analytes and wells would facilitate discussion. As I recall, ya'lI pulled
these together for the Final Design. I realize this is rather late notice, but if you could bring these maps to
the meeting on Thursday, we could probably have some substantive discussions. Otherwise, the exact
wells and analytes may take some more time to iron out after the meeting.

Regards,

Craig Zeller, PE
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March 6, 2006

Mr. Craig Zeller
North Superfund Remedial Branch
US EPA Region 4
61 Forsythe Street, S.W.
Atlanta, Georgia 30303

Subject:

Dear Mr. Zeller :

Perfonnance Evaluation Report - NAPL and
Groundwater Remedy
Fonner Koppers Co. Superfund Site
Charleston, South Carolina

On January 26,2006, the Department received the above referenced report on the Fonner
Koppers Co. Superfund Site for review and comment. We have completed our review of
the document and generated the following comments based on the review. We request
that Beazer East, Inc. respond to the comments in writing prior to the report being revised
and re-submitted.

Comments

1. In order to support the interpretation that monitored natural attenuation is the remedy
for the site based on the past two years ofdata, evaluation criteria included in USEPA
OSWER Directive 9200A-17P should be discussed including changes in constituent
concentration over time for individual wells, change in the plume dimensions over
time, and the overall time frame required to achieve remedial goals for groundwater
based on the data that have been collected at the site to date.

2. It appears that the overall DNAPL thickness has decreased in the shallow zone. This
supports the remedy selection. However, it also appears that DNAPL has migrated to
MW-12S where it has not previously been detected. This does not support natural
attenuation as a viable alternative and should be addressed in the report.

3. The DNAPL thickness in the intennediate zone has remained stable in a large portion
of the FTA area but appears to have increased in the OIA. This suggests that the
extraction in the shallow zone in the OIA may not be sufficient to prevent migration to
the deeper zone. Please address in the report.
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4. Please explain why MW-114 which contains documented levels of DNAPL is not
included in the total BTEX contour map.

5. Section 5.2 of the report should be amended to include time versus concentration and
DNAPL thickness versus time graphs for selected parameters for selected sentinel and
effectiveness wells including, but not limited to MW-12S, MW-105, MW-1 02A, EW­
041, MW-202, MW-20lS,MW-lS, MW-IIIR, MW-OlSR, MW-llOR, CCC-MW-3I.
This information will assist in determining the effectiveness of the remedy.

6. Section 6.3 of the report should be amended to include a map highlighting the wells
proposed for future monitoring events including the frequency and parameter list.
Although this information is found in Table 6-1, a ~ap would be beneficial.

7. Previous reports have indicated an issue with the performance of the extraction wells
in the OIA area. Please discuss how this is reflected or is not rt:flected in the anaiytical
results for this area and in the apparent migration ofDNAPL from the shallow to the
intermediate zone. .

8. Water quality at this MW-105 well should be evaluated to confirm whether capture is
affecting the well. Well MW -1 03B should be added since it appears contamination
may be migrating in this direction.

9. Figures 2-3 and 2-4: When evaluating capture zones based on water levels, water
levels from extraction wells should not be used due to well losses. Please reconfigure
the maps based on monitoring well/piezometer water levels alone. Once the maps
have been reconfigured, please illustrate the locations of the hydraulic gradient
calculations that were performed to assist in the evaluation ofwhether the gradient is
adequate to mobilize NAPL. (section 3.2.1) Please recalculate those gradients based
on the revised map.

10. Section 3.2.1: The calculation of whether the hydraulic gradient is adequate also
included assumptions.about DNAPL properties. It is likely that properties such as the
density and viscosity ofthe DNAPL likely change over time as a result ofweathering.
Because DNAPL is being recovered from the site and is readily available, laboratory
measurements in support of interfacial tension and contact angle should be made. In
addition, the NAPL pool length used in the calculations should be reported.

11. Please provide additional maps similar to Figure 2-9,2-10,2-11, and 2-12 posting the
information for the January 2006 sampling event.

12. Figure 2-11: Please provide evidence supporting the interpretation ofthe break in the
500 ug/l contour in the FTA between PZK-12 and TF-MW-OIAS. It does not appe.ar
that the well in between was sampled.

13. Figure 2-12: The data posted for the FTA do not appear to support the contoured
interpretation. Please justify the break in the 50 ug/l anq 500 ug/I contour line between
EW-041 and MW-I00B.



14. The Department is concerned with the PAH concentrations in MW-1 02A based
primarily on the location ofthe well to the former barge canal and the in-effectiveness
of EW-17S to address migration of the plume to the river. The report should address
this concern.

15. The report does not propose in surface water or sediment sampling as part of the
ongoing performance monitoring. Based on the location of the plume in the OlA to
the former barge canal, this issue should be addressed.

16. The Department is willing to wait on additional characterization work in the OlA as
discussed in our March 2, 2006 meeting before making recommendations for
additional remedial work in the area. Depending on the new data we may request
additional capture components in the area including installation of more recovery
wells.

Ifyou should have any questions regarding this matter or the site in general, please contact
myself at (803) 896-4077 or Judy Canova at (803) 896-4046.

Sincerely, I \

'f()LALJ
R. Scott Wilson
Division of Site Assessment and Remediation
Bureau of Land and Waste Management

~c~~
~dyCan~va
Division ofHydrogeology
Bureau of land and Waste Management

'cc: Mike Slenska, Beazer East, Inc.
Rick Richter, Trident EQC
51717; file
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Mr. Craig Zeller, Remedial Project Manager
N011h Superfund Remedial Branch
US EPA Region 4
100 Alabama Street, S.W.
Atlanta, Georgia 30303

RE: Performance Monitoring Report Responses to Comments.
Koppers NPL Site
SCD 980310239
Charleston County

The SCDHEC has reviewed the responses to comments on the Performance Monitoring
Report Cor the Kopper' s Site Tbe doc'Iweg,t bali pwvided g,ew ig,wrwatiog, regardig,g the
conditions of the site, and the Department has a number of suggestions to improve the
system perfornlance as well as the long term monitoring of the site based on the new
data.

I. A review of the maps showing the locations of NAPL with respect to monitoring
wells and dissolved phase concentrations has indicated there are areas of concern that
are not monitored for plume migration or remediation effectiveness. The Department
has a number of suggestions regarding additional monitoring in these areas including
sampling of existing wells and installation of additional wells. The following
comments pertain to the sampling of existing wells:

a) Please add OW-8s and OW-5s to the groundwater quality monitoring schedule.
These wells will help assess the containment of the NAPL in the vicinity of EW­
2s.

b) Please add OW-lOs to the groundwater quality monitoring schedule to evaluate
the effectiveness of the NAPL recovery at EW-05s.

c) Please add PZK-08 to the groundwater quality monitoring schedule to assess the
migration of the plume boundary in this area.

d) If NAPL is now absent from CCW-MW-3I, the well should be used as a
monitoring well and added to the water quality monitoring schedule.

e) MW-104 should be added to the groundwater monitoring schedule to assist in the
evaluation of plume migration.

t) PZK-02 should be added to the groundwater monitoring schedule to assess the
effectiveness of recovery at EW-OIR.
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g) MW-051 should be added to the groundwater quality monitoring schedule to
assess the changes in groundwater contamination in response to recovery
operations in the area. This will assist in the evaluation of the effectiveness of
recovery at EW-051.

h) Water quality should be evaluated at CPW-W-lI to determine the impact ofEW­
031 on the dissolved plume.

i) More recent data from MW-161 is needed to assess contaminant migration in this
area.

It is the Department's viewpoint that these wells should be sampled for two
consecutive quarters. Depending on the results of analysis, the long-term sampling
schedule should be modified to include selected additional sampling points.

2. The Department has identified several areas that need additional monitoring wells to
momtor the system effectIveness and potentIal migratIon of contamll1ants. Direct
push technology may be used to optimize the well locations. Permanent wells appear
to be needed in the following areas:

a) A monitoring well is needed to the northeast of MW-201s to define the plume
boundary in this area and to monitor the restoration of the aqueous plume.

b) A monitoring well to the east of EW-15s is needed to evaluate whether
containment is occurring as a result of the extraction at EW-15s.

c) A monitoring well to the south of MW-12s is needed to assess the containment of
NAPL and restoration of the aqueous phase in this area.

d) A monitoring well is needed to the south of MW-I00B to define the plume
boundary in this area.

3. Time versus concentration graphs are needed for MW-2031.

4. The Department is concemed that concentrations of dissolved phase constituents have
increased by a factor often at MW-221. Please propose a response to this trend which
suggests remedial objectives are not being accomplished in this area.

5. Up to this point, the recovery wells have not performed up to the capacity estimated
by the Remedial Design. An evaluatioI1 of what can be done to optimize the site
remediation may be appropriate. The following items should be considered:

a) Recovery trenches should be considered as an option for the site to maximize
recovery ofNAPL.

SF060598.jlc



b) Methods to optimize recovery well performance should be evaluated.

c) Alternate methods to remediate the site should be discussed.

6. According to the ROD, the objectives for site remediation include containment of
source areas and restoration of aqueous plumes. Data provided to this point
suggests that the objectives are being met at portions of the site, but at other
locations, neither objective is being met. Should Beazer wish to continue with the
existing recovery system to meet the ROD objectives, the following additions to
the system are needed:

Shallow Water-Bearing Zone

a) It does not appear that extraction well EW-16s is affecting the water quality at
MW-201S. 15,245 ug/l total PARs have been identified in MW-201s. To achieve
the objectIve of restoratIon of the aqueous plume, a recovery well IS needed
between EW-16s and MW-201s.

b) The Department understands that additional investigation is proposed in the
vicinity around MW-1 02A. Depending on the findings of the investigation and
future groundwater monitoring results, an additional extraction well may be
needed to control contaminant migration and to restore the aqueous phase in this
area.

c) Benzene concentrations at MW-lOOA have increased signi ficantly over time, and
over two feet of NAPL has been noted at the adjacent well PZK-07. A recovery
well should be installed at PZK-07 to control source migration and to restore the
aqueous plume at MW-lOOA.

Intermediate Water-Bearing Zone

a) Napthalene concentrations have increased significantly at MW-1 OOB. To control
the migration of contamination towards MW-I00B from the source, a recovery
well should be installed in the southwestern lobe ofNAPL in this area.

b) A recovery well should be installed at MW-114. Product levels in this well have
fluctuated between ten and thirteen feet, suggesting that the NAPL is mobile in
this area and recovery is needed to achieve the ROD objectives.

c) A recovery well is needed in the vicinity of MW-2021 and MW-3I.
Concentrations of benzene are over 200 times the MCL at MW-2021 and have not
shown any improvement over the monitoring period.

SF060598.jlc



7. The Department has reviewed the referenced responses to comments and has the
following comments regarding the responses:

a) (SCDHEC previous Comment #1): The responses indicate MNA should not be
evaluated until the NAPL recovery is completed (ie source of contamination is
removed). However, the primary condition that should be met at this site before MNA is
evaluated is source containment. If the source of contamination is contained in
accordance with the ROD, concentrations of dissolved phase constituents should decrease
outside the containment area. Therefore, it is appropriate to begin the MNA evaluation
once containment has occurred. The Department does not concur that source
containment has occurred at the site and has made a number of suggestions that should
allow for source containment and the subsequent evaluation of monitored natural
attenuation so that remedial action objectives discussed in the ROD may be achieved. In
the interim, time versus concentration maps for benzene and naphthalene should be
prepared annually for all wells sampled on a quarterly basis including those
recommended in this correspondence. DNAPL thickness versus time graphs should also
be presented on an annual basIs. All these graphs should be mcluded wIth the annual
monitoring report for the site. This will allow for identification of areas where
containment may be an issue at the site.

b) (SCDHEC previous Comment #2): The table provided with the response confirms that
DNAPL was not identified in MW-12s until 2005; therefore, it appears that NAPL has
migrated into this well.

c) The responses propose biennial monitoring to assess the performance of monitored
natural attenuation. In order to determine if monitored natural attenuation is lowering
concentrations of constituents at the site, the initial monitoring frequency will need to be
quarterly. After quarterly monitoring has demonstrated that concentrations of constituents
are decreasing, the monitoring period may be extended to twice a year.

d) (Previous SCDHEC Comment #9): According to the Capture Zone Analysis training
presented at NARPM in 2004, use of water levels in recovery wells to evaluate capture
and hydraulic gradient is not recommended and therefore cannot be approved for the
Koppers site. Corrections for well losses are not reliable. Rather, water levels in adjacent
wells and piezometers should be used. There appears to be sufficient monitoring wells
and piezometers in the intermediate aquifer to estimate the capture zones and hydraulic
gradients in the area. For instance, MW-ill can be used to evaluate the drawdown at
EW-04I, MW-lOl can be used to evaluate the drawdown at EW-02I, CPW-W-lI may be
used to evaluate the water levels at EW-03I, MW-l09 may be used to evaluate water
levels at EW-05I, and PZK-02 may be used to evaluate the drawdown at EW-01R. In the
shallow aquifer at the Former Treatment Area, the water level at OW-8s may be used to
evaluate drawdown at EW-02s and MW-106 may be used to evaluate the drawdown at
EW-09s. Water levels at MW-02s may be used to evaluate the drawdown at EW-12s.
PZK-lO water levels may be used to evaluate drawdown at EW-14s. A piezometer may
be added inexpensively using direct push technology in other areas where well coverage
is not adequate, such as between EW-04s and EW-05s and adjacent to EW-Ils. For the
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shallow aquifer in the Old Impoundment Area, the area around EW-15s and EW-16s
may need additional water level monitoring points. A revised capture zone evaluation and
hydraulic gradient determination should be made which incorporates these
recommendations.

e) The Department is not in agreement that bailing product from wells impacted by
several feet of DNAPL is sufficient. A peristaltic pump is also not a viable choice for
recovery of viscous DNAPL. Recovery wells with automated pumps are needed to
adequately capture the DNAPL at the site. Another coal tar site in the Charleston area
has had success with the Blackhawk DNAPL recovery system.

f) The responses propose additional characterization work in the vicinity of MW-1 02A.
Please discuss the proposed depth of the soil borings. Contamination has been identified
in both the shallow and intermediate aquifers in this area. It is recommended that
piezometers in ~ddition to those proposed be installed in the intermediate aquifer in this
area. These additional wells should also be evaluated for water levels and water quality.
furthemlOre, sediment samples should be collected from the barge canal· adjacent to
MW-I02A to evaluate whether sediment in this area has been impacted by contaminated
groundwater. Soil sampling is also recommended should zones of visible contamination
be identified within the soil borings.

Thank you for the opportunity to review and comment on the referenced document. We
look forward to continued progress at the site.

Sincerely,

~l£JoC4~~
'Judy Canova, Project Manager
Superfund Section
Division of Hydrogeology
Bureau of Land and Waste Management

Cc: Keith Lindler
Rachel Donica
Lisa Appel
Harriet Gilkerson
Christine Coker, Region 7
File 51717
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Beazer
BEAZER EAST, INC. C/O THREE RNERS MANAGEMENT, INC.

ONE OXFORD CENTRE, SUITE 3000, PITfSBURGH, PA 15219-6401

June 29, 2006

Mr. Craig Zeller
Remedial Project Manager
U.S. Environmental Protection Agency
Waste Management Division
Atlanta Federal Center, 61 Forsyth Street, S.W.
Atlanta, GA 30303

Mr. Scott Wilson
South Carolina Department of Health and Environme ntal Control
Division of Water Quality Assessment and Enforcement
2600 Bull Street
Columbia, SC 29201

Re: Responses to Comments
GWIDNAPL - Performance Evaluation Report
Former Koppers Company, Inc. Superfund Site
Charleston, South Carolina

Dear Messrs. Zeller and Wilson:

Beazer East, Inc. (Beazer) hereby provides the U.S. Environmental Protection Agency (U.S.
EPA) and the South Carolina Department of Health and Environmental Control (SCDBEC) with
multiple copies (U.S. EPA - 2, SCDBEC - 3) of the Beazer responses to the SCDBEC (March 6,
2006) and U.S. EPA (February 28, 2006) Comments on the January 24, 2006 Performance
Evaluation Report. Attachment 1 includes each comment and the corresponding response thereto.
In support of the responses, a scope of work for additional activitie s related to the MW-I 02A area
(Old Impoundment Area) and a number of figures/revisions are provided. Field activities will be
initiated within 30 days of approval of the scope.

If you have any questions regarding this transmittal, or need additional info rmation, please
contact me at (412) 208-8867.

Sincerely,

~Jd!-----
Environmental Manager

Attachments

cc: Neale Misquitta - KEY

Writer's Direct Dial: 412/208 -8867
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Anachment I
Bea:.er East, Inc. Response to Comments

Performance Evaluation Report - NAPL and Groundwater Remedy
Former Koppers Co. Superfund Site

Charleston. South Carolina
June 29, 2006

On behalf of Beazer East, Inc. (Beazer), Key Environmental, Inc. (KEY) has prepared responses
to the United States Environmental Protection Agency's (USEPA's) and the South Carolina
Department of Health and Environmental Control's (SCDHEC's) comments on the Performance
Evaluation Report. USEPA's comments were provided in a February 28, 2006 email from Craig
Zeller to Michael SlenskaI. SCDHEC comments were provided in a March 6, 2006 letter from
Scott Wilson and Judy Canova to Craig Zeller2

• Each USEPA and SCDHEC comment is listed
in italics, followed by the respective Beazer response thereto.

I. U.S. EPA COMMENTS

USEPA Comment 1: The most important discussion item should be a path forward to getting
the FTA and OlA systems back on line (e.g. the Squire access issues). Recent discussions
between EPA and Beazer should be shared with SCDHEC.

Beazer Response 1: Beazer agrees with USEPA regarding the importance of reactivating the
groundwater systems. At this time, access to the Squire Parcel has been restored, and
Beazer has returned these systems to full operation. However, for the benefit of
SCDHEC, Beazer will briefly recount recent events concerning the issue of access to the
I acre unimproved parcel owned by John Squire (Squire Parcel) where these systems are
situated.

Beazer and Mr. Squire executed two Access Agreements in 1993 and 1996. However, in
late 2005, Mr. Squire demanded that Beazer pay $500,000 to purchase the Squire Parcel,
or pay $4,000 per month rental. Beazer countered with an offer to purchase the property
for $100,000, and in response Mr. Squire gave verbal notice that Beazer was trespassing
and that he planned to take legal action to bar Beazer from the property. As a result,
Beazer shut down and secured the systems in early November 2005, advising USEPA
and SCDHEC of its actions. In January 2006, Mr. Squire's attorney demanded in writing
that Beazer "cease utilizing the property."

Between January and March 2006, Beazer and Mr. Squire attempted to resolve the access
dispute. Mr. Squire rejected Beazer's offer of $180,000 to transfer the property and
release all claims against Beazer. Mr. Squire demanded ~ither $425,000 for sale of the I
acre Parcel, or $4,500 per month rental. Beazer shared these communications with
USEPA, and USEPA then requested that Mr. Squire permit access while Beazer and Mr.

. ..~

u.s. EPA. February 28. 2006, Initial Comments on NAPUGW Report, Former Koppers Co. Sup.erfund Site, Charleston,
South Carolina.
SCDHEC, March 6. 2007, Perfomlanee Evaluation Report - NAPL and Groundwater Remedy, Former Koppers Co.
Superfund Site, Charleston, South Carolina.

- 1-
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Anachment J
Beazer East, Inc. Response to Comments

Performance Evaluation Report - NAPL and Groundwater Remedy
Former Koppers Co. Superfund Site

Charleston, South Carolina
June 29, 2006

Squire continued negotiations. Mr. Squire refused. On April 10, 2006, USEPA issued a
Unilateral Administrative Order to Mr. Squire that requires access to the Squire Parcel for
purposes of operating the systems. Thereafter, Mr. Squire executed a Tolling Agreement
with Beazer, agreeing not to take legal action until at least May 24, 2006. On April 25,
2006, Mr. Squire's attorney advised that access to the Squire Parcel for purposes of
operating the groundwater systems was restored. Activities related to restart of the system
were initiated in May 2006.

USEPA Comment 2: Section 3.2.1 states that "Overall. cumulative NAPL recovery is steadily
increasing over time ". Indeed, this is good nel1's. 1 understand the intent of Beazer's
initial MNA evaluation included in Section 4 since MNA will undoubted(v be a "piece" of
the final remedy implemented at this site. However. EPA believes this MNA evaluation is
somewhat premature. Rather, EPA believes the focus should be on hOI-v to maximize
NAPL recove,y in the FTA and O/A.

Beazer Response 2: Beazer agrees that the NAPL recovery efforts are positive and that the
system is operating as intended to and meeting the Perfonnance Standards for the NAPL
remedy at the Site. Also, because MNA is undoubtedly a component of the final remedy,
a two-year evaluation was conducted to confirm that this (MNA) component of the final
remedy is still viable. As discussed with USEPA and SCDHEC, MNA is anticipated to
be fully implemented following completion of the NAPL recovery component.

USEPA Commellt 3: The basis for the NAPLlGW collection systems were developed by
groundwater modeling and the Final Design issued in April 2003. /n the FTA. the design
basis was 7 extraction wells in the SWBZ operating at 0.50 gp111/well (Iotal 3.5 gpm) and
2 new extraction a:ells (e.g. not counting the nm existing IRA wells) in the /WBZ
operating at 1.0 gpm/well (total 2.0 gpm). /n the O/A. the design basis was 3 extraction
wells operating at 1.0 gpm/well (total 3 gpm) and 1 extraction well operating at 0.5 gp111.

Beazer Response 3: The design basis flow rate was based on the capture zone results
simulated by a groundwater flow model compared to the extent of NAPL at the Site.
Following the start up of the groundwaterlNAPL recovery system in 2003, the NAPL and
groundwater capture zones developed was determined to be sufficient at a lower
groundwater flow rate, which is the rate that the system is currently operating. Therefore,
although the currently operating system groundwater flow rate is lower than the design
flow rates, the Performance Standards are still being achieved.

-2-
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Attachment J
Bea;,er East, Inc. Response to Comments

Performance Evaluation Report - NAPL and Groundwater Remedy
Former Koppers Co. Superfund Site

Charleston, South Carolina
June 29, 2006

USEPA Comment 4: For the FTA, Table 3-1 indicates averageflow rates for SWBZ extraction
wells EW-l0S (0.26 gpm). EWllS (0.17 gpm) and EW-/3S (0.38 gpm) did not achieve
the 0.50 gpm design rates. Average flow rates for the 4 IWBZ extraction wells did not
achieve the design rate of 1 gpm/well. For the O/A. none of the SWBZ or /WBZ
extraction wells achieved the designed groundwuter recovery rates. We should discuss
how the performance of these wells can be improved to approach rutes predicted by the
groundwater modeling and design basis.

Beazer Response 4: The NAPL recovery at these locations has been progressing with
satisfactory results, despite not achieving the groundwater pumping rates assumed in the
bTfoundwater model. This may be due to heterogeneities in the unconsolidated coastal
sediments.

USEPA Comment 5: EPA is concerned over monitoring data from the 0/.1 which indicutes
poor hydraulic containment d0l1''I1stream ofMW-102A. und possible gw to sw discharge
to the Barge Canal.

Beazer Response 5: As discussed during the March 2, 2006 meeting, Beazer is equally
concerned about the apparent increase in constituent concentrations in MW-I 02A of the
alA. This well has historically been absent of constituents of concern at the Site.
However, steady increases in constituent concentrations in this well occurred shortly after
initiation of NAPL recovery in this area. The last two quarters of analytical data
(October 2005 and January 2006) suggest the increasing trend has abated, with
naphthalene concentrations dropping from 11,500 micrograms per liter (ug/l) in July
2005 to 4,530 ug/I in January 2006, and benzene concentrations dropping from 74.9 ug/l
in July 2005 to 19.1 ug/I in January 2006. [t is important to note that the NAPL recovery
system has been inoperable in this area since November 11,2005.

It appears that operation of the SWBZ NAPL recovery system may be contributing to the
increase in constituent concentrations observed in MW-102A. Other factors may also be
contributing to this change as well. During the summer of 2003, remedial activities
associated with the Braswell Street stoml sewer were performed in this area. These
activities included pressure grouting around the storm sewer to minimize migration of
NAPL along the pipe bedding. These remedial activities, coupled with operation of the
NAPL recovery system, may be contributing to changing groundwater flow conditions in
the alA. Therefore, Beazer proposes to perfoml additional field investigation activities
to further characterize the nature of groundwater flow irt the OIA and extent of
groundwater impacts. Field activities will include the following:

-3-
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Attachment I

Beazer East, Inc. Response to Commellts
Performance El'aluation Report - NAPL alld Groundwater Remedy

FormerKoppe~Co.SuperfundSue

Charleston, South Carolina
June 29, 2006

~ Soil Borings: Approximately eight (8) soil borings will be completed in the vicinity of
MW-102A and within the OIA to further characterize the subsurface geologic conditions
that may be contributing to groundwater migration. Figure I shows the location of
proposed soil borings.

~ Piezometers: Four (4) piezometers will be installed in the SWBZ of the OIA.
Piezometers will be located in the vicinity of MW-I 02A, near the Braswell Street storm
sewer, and within the OIA to further characterize groundwater flow in the region near
MW-I02A and downgradient of the NAPL recovery system. Figure I shows the location
of the proposed piezometers.

~ Hydraulic Monitoring/Groundwater Sampling: Water levels in the SWBZ will be
recorded in all newly installed piezometers as well as in the existing monitoring well
network including MW-I02A, MW-103A, PZ-200, PZ-201, and MW-201S. This
information will be used to more clearly quantify groundwater flow characteristics in the
OIA. In addition, b'Toundwater samples will be collected from the four (4) piezometers as
well as the existing monitoring well network li~ted above. Samples will be analyzed for
volatile organic compounds (YOCs) and senii-volatile organic compounds (SYOCs)
using methods consistent with the Comprehensive Environmental Monitoring Plan
(CEMP).

Following collection of this field data, Beazer will prepare a letter report for submission
to USEPA and SCDHEC to present the results of the field evaluation and to make
recommendations for further investigative and/or remedial activities.

USEPA Commellt 6: MW-l14 in the FTA is shmdng approximately 10 feet of NAPL
accumulation, nearest £W-041. Surely, l'l'e should be targeting this NAPL mass.

Beazer Response 6: Beazer agrees that NAPL accumulation in MW-114 should be targeted.
Therefore, Beazer will initiate a program to periodically remove NAPL from MW-114
using a bailer or peristaltic pump. Following the initial NAPL removal, Beazer will
monitor MW-114 on a monthly basis for additional NAPL accumulation. When more

. than I-foot of NAPL accumulates in the well, it will be removed and managed in
conjunction with other NAPL that is recovered at the Site. If NAPL accumulation in this
well remains below I-foot for three consecutive quarters, monthly monitoring will cease
and NAPL accumulation will be monitored in conjunction with the site-wide
groundwater monitoring program. 10-. .

-4-
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Attachment I
Beazer East, Inc. Response to Comments

Performance Evaluation Report - NAPL and Groundwater Remedy
Former Koppers Co. Superfund Site

Charleston, South Carolina
June 29, 2006

USEPA Comment 7: Long-Term Monitoring Program: EPA agrees that submittal ofquarterly
O&M Reports at this stage is a bit excessive. However, biennial reporting (e.g. once
every two years) is a bit infrequent. We should discuss appropriate sample frequency
and report submittals on Thursday.

Beazer Response 7: Beazer, USEPA, and SCDHEC discussed this issue during the project
meeting. Additional recommendations will be provided following the next quarterly
groundwater monitoring event.

USEPA Comment 8: Table 6-1 lays out the long-term monitoring analytes and proposed
monitoring wells. While this is beneficial, a site map with proposed analytes and wells
would facilitate discussion. As I recall, ya 'll pulled these together for the Final Design.
1 realize this is rather late notice. but if you could bring these maps to the meeting on
Thursday, we could probab(y have some substantive discussions. Othervvise, the exact
wells and ana(vtes may take some more time to iron out a./ier the meeting.

Beazer Response 8: Beazer agrees with the above comment. Attached are three (3) site maps
showing the proposed long-tenn monitoring pro'gram for the SWBZ of the FTA and OIA
(Figure 2), the IWBZ of the FTA and OIA (Figure 3), and the SWBZ of the Northwest
Corner (Figure 4).

II. SCDHEC COMMENTS

SCDHEC Comment J: In order to support the interpretation that monitored natural attenuation
is the remedy for the site based on the past two years ofdata, evaluation criteria included
is USEPA OSWER Directive 9200.4-17P should b~ discussed including changes in
constituent concentration over time for individual wells. change in the plume dimensions
over time. and the overall time frame required to achieve remedial goals for groundwater
based on the data that have been collected at the site to date.

Beazer Response 1: The purpose of the evaluation was to demonstrate and document that MNA
is a viable remedial approach at the Site when the NAPL recovery (and groundwater
recovery) component is completed. At such time that MNA is proposed to be
implemented as a stand-alone remedy, a more detailed evaluation will be completed
including addressing the issues identified above. Neverthel~ss,.attached to this sub.mittal
are Figures 7 through 10 that address the above SCDHEC comment.

-5-
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Attachment I
Beazer East, Inc. Response to Comments

Performance Evaluation Report - NAPL and Groundwater Remedy
Former Koppers Co. Superfund Site

Charleston, South Carolina
June 29, 2006

SCDHEC Comment 2: It appears that the overall DNAPL thickness has decreased in the
shallow zone. This supports the remedy selection. However. it also appears that DNAPL
has migrated to MW-I2S where it has not previous~v been detected. This does 110t
support natural attenuation as a viable alternative and should be addressed in the report.

Beazer Response 2: Beazer agrees that overall DNAPL thickness has decreased in the shallow
zone, as evident by the volume of DNAPL removed during the two (2) years of operation
(Figure 5). However, Beazer disagrees that DNAPL has migrated to MW-12S, where it
has not previously been detected. In fact, MW-12S was included within the "inferred
NAPL source area" for the SWBZ as identified in the 100% NAPL/Groundwater
Remedial Design. This "inferred NAPL source area" was established in the
NAPL/Groundwater Pre-Design Activities Report and describes the area where
"recoverable" NAPL was present within the FTA. During the baseline monitoring event
and several quarterly events, NAPL was not detected in MW- I2S. However, during
other monitoring events NAPL was detected in the well but at trace or very low levels.
The following table provides a summary of NAPL thickness measurements in MW- I2S.

Table 1 -
MW-12S NAPL Thickness Measurements

Sampling Event Date NAPL Thickness (ft.)
Baseline 9/16/03 0.0

lSI Qtr 2004 1/26/04 0.0
2nd Qtr 2004 4/12/04 0.0
3rd Qtr 2004 7/5/04 0.0
41n Otr 2004 10/5/04 0.0
1sl Qtr 2005 1/4/05 0.2
2na Otr 2005 4/13/05 0.0
3r<l Qtr 2005 7/18/05 Trace
41n Qtr 2005 10/3/05 Trace
lSI Otr 2006 2/14/06 Trace

Based on this data and the historical documents, MW-12S (primarily the June 28, 1993
boring log from the RI Report, dated January 1995) is within the anticipated "inferred
NAPL source area" and it is not surprising that NAPL is evident in the well periodically.
Furthermore, monitoring well MW-12S is upgradient from the main NAPL source zone
within the SWBZ of the FTA. Therefore, the periodic presence of NAPL in this well
does not preclude natural attenuation as a remedy for this area, ",~ .
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Attachment I
Beazer East, Inc. Response to Comments

Performance Evaluation Report - NAPL and Groundwater Remedy
Former Koppers Co. Superfund Site

Charleston, South Carolina
June 29, 2006

SCDHEC Comment 3: The DNAPL thid:ness in the intermediate zone has remained stable in a
large portion of the FTA area but appears to have increased in the OIA. This suggests
that the extraction in the shallow zone in the OIA may not be sufficient to prevent
migration to the deeper zone. Please address in the report.

Beazer Response 3: Beazer disagrees that DNAPL thicknesses in the intermediate zone have
increased in the OIA (Figure 6). In fact, DNAPL has only been detected in the IWBZ
NAPL recovery well (EW-05J). NAPL has never been detected in any of the monitoring
wells in the OIA including MW-201I, MW-I09, MW-05J, MW-I03B, and MW-I02B.
Periodic fluctuations in the NAPL thicknesses measured in EW-051 are related to NAPL
removal activities. Recovery well EW-051 has an approximately 65-gallon sump in
which NAPL accumulates over time. Periodically, NAPL is removed from the sump and
disposed off-site. Therefore, it is entirely possible that measured NAPL thicknesses in
the well will vary depending on when monitoring was performed in relation to when
NAPL was removed for disposal. Therefore, Beazer does not believe that extraction in
the SWBZ is insufficient to prevent migration to the deeper zone.

SCDHEC Comment 4: Please explain why MW-l14 which contains documented levels of
DNAPL is not included in the total BTEX contour map.

Beazer Response 4: MW-114 was not analyzed for BTEX and did not screen out from the
database for the generation of the referenced Figure. Future submittals will incorporate
the extent of DNAPL within the extent of BTEX.

SCDHEC Comment 5: Section 5.2 (~r the report should be amended to include time versus
concentration and DNAPL thie/mess versus time graphs for selected parameters for
selected sentinel and effectiveness l-l'ells including. but not limited to MW-125. MW-105.
MW-102A. EW-041. MW-202. MW-201S, MW-1S. MW-lllR. MW-01SR. MW-llOR.
CCC-MW-31. This information will assist in determining the effectiveness ofthe remedy.

Beazer Response 5: This request was completed and the results are attached for your review on
Figures 7 through 10.

SCDHEC Comment 6: Section 6.3 of the report should be amended 10 include a map
highlighting the wells proposed for future monitoring events including the frequency and
parameter list. Although this information is found in Tablt!- 6..1. a map would be
beneficial.

Beazer Response 6: See Beazer's response to USEPA Comment 8.

- 7-
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Attachment J
Beazer East, Inc. Response to Comments

Performance Evaluation Report - NAPL and Groundwater Remedy
Former Koppers Co. Superfund Site

Charleston, South Carolina
June 29, 2006

SCDHEC Comment 7: Previous reports have indicated an issue with the performance of the
extraction wells in the OIA area. Please discuss how this is reflected or is not reflected
in the ana(vtical results for this area and in the apparent migration ofDNAPL from the
shallow to the intermediate zone.

Beazer Response 7: See Beazer's response to USEPA Comment 4 and Comment 5.

SCDHEC Comment 8: Water quality at this MW-J05 well should be evaluated to confirm
»'hether capture is affecting the well. Well MW-103B should be added since it appears
contamination may be migrating in this direction.

Beazer Response 8:. Water quality has been monitored at MW-105 since the start of the
performance monitoring period. A baseline sample was collected in September 2003 and
eight (8) subsequent quarterly monitoring events have included this well. The results of
analytical testing in this well were included in the Performance Evaluation Report. See
Beazer's response to SCDHEC Comment S for further evaluation of water quality in
MW-IOS.

MW-I03B, which is located in the rWBZ downgradient of the NAPL recovery system in
the OIA, was sampled as part of the baseline event in September 2003. The results of
this sampling did not indjcate the presence of elevated levels of PAHs or YOCs.
Nonetheless, Beazer agrees that MW~103B should be added to the monitoring program in
light of the elevated concentrations of constituents in monitoring well MW-I 02B and
MW-OSI. Monitoring well MW-103B will be included in future sampling events and
results will be reported in future operations and monitoring reports.

SCDHEC Comment 9: Figures 2-3 and 2-4: When evaluating capture zones based on wafer
levels. "'ater levels /"om extraction wells should not be llsed due to well losses. Please
reconfigure the maps based on monitoring well/piezometer water levels alone. Once the
maps have been reconfigured. please illustrate the locations of the hydraulic gradient
calculations that were performed to assist in the evaluation of whether the gradient is
adequate to mobilize NAPL (section 3.2.1). Please recalculate those gradients based 011

the revised map.

Beazer Response 9: Beazer does not agree that the water level data from the extraction
wells can be ignored, however, there are likely well losses within the recovery wells that
make the drawdown subject to well efficiency corrections. For future groundwater

.monitoring submittals, Beazer will apply a correction factor fOf-well efficiency or obtain
direct piezometric measurements within the aquifer to evaluate the actual drawdown in
the recovery wells. This information will be included in the capture zone analyses.

-8-
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Attachment I
Beazer East. Inc. Response to Commellts

Performance El'aluation Report - NAPL and Groundwater Remedy
Former Koppers Co. Superfund Site

Charle.~ton. South Carolina
June 29, 2006

SCDHEC''Comment 10: Section 3.2.1: The calculation ollrhether the hydraulic gradient is
adequate also included assumptions about DNAPL properties. It is likezv that property
such as the density and viscosif:\' of the DNAPL Iike~v change O\'l:r time as a result o{
weathering. Because DNAPL is bein~ recovered li"VfIl the site and is readih' amilahle,

~. .
laboratory measurements in support vI intt'/:fucial tension and ('vntLict angle should he
made. In addition, the NAPL pool length used in the calculariol1s should he reporft'd.

Beazer Response 10: Beazer agrees that the critical hydraulic gradient required to mobilize
NAPL is a function of the physical properties of the NAPL.· In addition, Beazer
acknowledges that the physical properties of NAPL may be changing over time. and
therefore, assumptions made in evaluating NAPL capture may be invalid. Therefore,
Beazer proposes to collect samples ofNAPL from the SWBZ and IWBZ in both the FTA
and OIA. These samples will be tested for interfacial tension between the NAPL and
groundwater, contact angle between the NAPL and soil. viscosity, and specific gravity.
This infomlation, along with the estimated NAPL pool length of 80 feet, will be used in
the model to recalculate the critical hydraulic gradients and to ddemline NAPL capture.
In addition, a sensitivity analysis will be perfomled to determine the effects of varying
NAPL pool lengths on the critical hydraulic gradient required to mobilize NAPL. The
following test methods will be used:
Interfacial Tension Measurements
Contact Angle
Specific Gravity
Viscosity

SCDHEC Comment 11: Please provide additional maps similar to Figurt' 2-9, 2-1(), 2-11, and
2-12 posring the il?fiml1ation.!iJr the }anuwy 2()Oo sampling t'l'ent.

Beazer Response 11: As requested, Figures 2-9, 2-10, 2-11, and 2-12 have been revised to
reflect the infomlation from the January 2006 sampling event and are included herein. In
generating the revised maps, SCOHEC COIl1Il1cnts 4, 12, and 13 have been considered.

SCDHEC Comment /2: Figure 2-11: Please provide evidence supporting the interpretativn (!l
the break in the 500 ug/I ['vntour in the FTA between PZK-12 and TF-MW-01AS. It does
not appear that the well in between was sampled

Bcazer Response 12: These data were revisited and sampling results from well MW-113 is not
in our data base. Therefore, we have re-contoured these data taking into consideration
the lateral extent ofNAPL and presented them for your evaluation and discussion.

- 9-
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Bea:.er East, Inc. Response to Comments

Performance EI'aluation Report- NAPL and Groundwater Remedy
Former Koppers Co. Superfund Site

Charleston, South Curolina
June 29, 2006

SCDHEC Comment 13: Figure 2-12: The data postedfor the FTA do not appear to support the
contoured interpretation. Please justWI the break in the 50 ug/l and 500 ug/I contour line
bef1l'een EW-04/ and MW-100B.

Beazer Response 13: The data posted on this drawing are appropriately contoured given their
values and spatial distribution. This drawing was revised to better represent the assumed
groundwater conditions in areas where NAPL has been detected.

SCDHEC Comment 14: The Department is concerned with the PAH concentrations in MW­
l02A based prim(JI'i~v on the location of the well to the former barge canal and the in­
effectiveness o.f'EW-/7S to address migration (~fthe plume 10 the river. The report should
address this concern.

Beazer Response 14: See Beazer's response to USEPA Comment 5.

SCDHEC Comment 15: The report does not propose in surface water or sediment sampling as
part of the ongoing performance monitoring. Based on the location o.f tire plume in the
OIA to the former barge canal, this issue should be addressed.

Beazer Response 15: See Beazer's response to USEPA Comment 5.

SCDHEC Comment 16: The Department is willing to wait on additional characterization work
in the OIA as discussed in our March 2. 200(j meeting before making recommendations
{or additional remedial work in the area. Depending on the new data 1-\'e mav request. .
additional capture components in tire area including installation of 111ore recovery wells.

Beazer Response 16: Beazer appreciates the SCDHEC's willingness to wait on additional
characterization work. See Beazer's response to US EPA Comment 5 for additional
information about Beazer's proposed characterization work in the OIA.

- 10-
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Beazer
BEAZER EAST, INC. C/O TIIREE RIVERS MANAGEMENT, INC.

ONE OXFORD CENTRE, SUITE 3000, PITfSBURGH, PA 15219~6401

March 20, 2007

Mr. Craig Zeller, P.E.
Remedial Project Manager
U.S. Environmental Protection Agency
Waste Management Division
Atlanta Federal Center, 61 Forsyth Street, S.W.
Atlanta, GA 30303

Mr. Don Siron
Manager Federal Remediation Section
Division of Site Assessment and

Remediation
Bureau of Land and Waste Mgmt.
2600 B~ll Street
Columbia, SC 29201

Re: Submittal of Responses to Comments
Former Koppers Company, Inc. Superfund Site
Charleston, South Carolina

Dear Mr. Zeller:

Beazer East, Inc. (Beazer) hereby provides the U.S. Environmental Protection Agency (U.S.
EPA) and the South Carolina Department of Health and Environmental Control (SCDHEC)
responses to the June 30, 2006 Comments on the January 24, 2006 Perfonnance Evaluation
Report for the above-referenced site. The attached pages include each comment and the
corresponding response thereto. Beazer is prepared to move forward with the additional activities
identified within these responses as well as with the scope of work for additional activities related
to the MW-I02A area (Old Impoundment Area), previously provided to U.S. EPA and SCDHEC.

In the Perfonnance Evaluation Report, Beazer had indicated that groundwater monitoring should
be completed on a bi-annual (once every two years) basis. Based on the additional activities
identified, Beazer hereby modifies that request to perfonn future monitoring on a semi-annual
basis (twice a year). Following completion of the additional activities and providing a report to
U.S. EPA, a separate request will be provided to U.S. EPA and SCDHEC regarding the
groundwater monitoring program. Field activities, including those related to the Old
Impoundment Area, will be initiated within 30 days of approval of the scope.

If you have any questions regarding this transmittal, or need additional infohnation, please
contact me at (412) 208-8867. .

,;~
Michael Slenska, P.E.
Environmental Manager

Attachments

cc:\ Neale Misquitta - KEY
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On behalf of Beazer East, Inc. (Beazer), Key Environmental, Inc. (KEY) has prepared responses
to the South Carolina Department of Health and Environmental Control (SCDHEC) comments!
to the Performance Monitoring Plan2 (PMP). Each SCDHEC comment is reiterated in plain text
followed by the respective Beazer response thereto in italicized text.

It is clear from reviewing the SHDEC comments in whole that SCDHEC is looking for a way to
determine if constituents related to the NAPL source areas are migrating to new areas, or are
increasing in concentration to new, downgradient areas. Beazer agrees that some modifications
to the current monitoring program may assist to clarify this, now that two years of consistent
baseline monitoring data have been acquired. However, it is vital to keep the site conceptual
model in mind when choosing these detection monitoring well locations. Some of the wells
proposed for addition to the groundwater quality monitoring schedule are either: 1) located
within or adjacent to the inferred extent of NAPL, and/or upgradient or side-gradient to the
source area, or 2) within the capture zone; note that wpJ)s mithiR. t1:Ie captHr@ ;lORe RUiY ee
influenced by the action of the recovery wells forcing NAPL movement.

In the following paragraphs, Beazer addresses each comment specifically and make alternative
recommendations, as appropriate.

SCDHEC Comment 1: A review of the maps showing the locations of NAPL with respect to
monitoring wells and dissolved phase conJentrations has indicated there are areas of
concern that are not monitored for plume migration or remediation effectiveness. The
Department has a number ofsuggestions regarding additional monitoring in these areas
including sampling of existing wells and installation of additional wells. The following
comments pertain to the sampling ofexisting wells:

FTA-SWBZ

a) Please add OW-8s and OW-5s to the groundwater quality monitoring schedule.
These wells will help assess the containment ofthe NAPL in the vicinity ofEW-2s.

Responsela: Note that OW-8S is adjacent to and OW-5S is upgradient of EW-2S and the
inferred extent of NAPL. Also, these wells were installed with the objective to serve as
observation wells in the vicinity of the source area and not as monitoring wells.
However, because no historic data for these wells has been located, Beazer agrees to
sample these wells for site-related constituents of interest for the next two monitoring
events. Because these areas are located proximal to the inferred extent qf NAPL,
relatively elevated concentrations of dissolved phase constituent concentrations are
anticipated. Following the two proposed groundwater monitoring events, decisions will
be made regarding the need for additional monitoring at these locations.

SCDHEC, Comments to the Perfonnance Monitoring Plan, provided to U.S. EPA on June 30, 2006.
Beazer, Perfonnance Monitoring Plan, submitted to U.S. EPA on November 2005.
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FTA-SWBZ

b) Please add OW-lOs to the groundwater quality monitoring schedule to evaluate the
effectiveness ofthe NAPL recovery at EW-05s.

FTA-SWBZ

Response I b: Note that OW-1 as is already included in the annual groundwater quality
monitoring program and three rounds of annual data have already been collected.

FTS-SWBZ

c) Please add PZK-08 to the groundwater quality wonjtorjug Sd~i~ll(J IQ ll88B68 t-he
migration ofthe plume boundary in this area.

Response Ie: This well is also included in the current annual monitoring program and three
rounds of annual data have been collected.

FTA-IWBZ

d) If NAPL is now absent from CCW-MW-3I. the well should be used as a monitoring
well and added to the water quality monitoring schedule.

Response Id: Please note that MW-I04, located approximately 100 feet west of CCW-MW-3I
will be included in the monitoring program and data from this well meets the same
objective as data from CCW-MW-3I.

FTA - IWBZ

e) MW-104 should be added to the groundwater monitoring schedule to assist in the
evaluation ofplume migration.

Response Ie: This well 'Yill be sampled for the next two groundwater monitoring events, as
discussed in Response to Comment 1d. Thereafter, this data will be evaluated to
determine if additional monitoring is necessary.

FTA- IWBZ

j) PZK-02 should be added to the groundwater monitoring schedule to assess the
effectiveness ofrecovery at EW-Ol R.
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Response If: Beazer does not agree that analytical data from PZK-02 will help assess the
effectiveness of recovery at EW-01 R because there is no baseline analytical data previous
to the initiation of pumping. The pre-pumping data is critical to be able to draw
conclusions while comparing the relationship of DNAPL recovery with dissolved phase
concentrations in adjacent wells. Also, PZK-02 is included in the current NAPL
monitoring program and is gauged on a quarterly basis. No NAPL has been observed in
PZK-02.

OIA-IWBZ'

g) MW-05! should be added to the groundwater quality monitoring schedule to assess
the changes in groundwater contamination in response to recovery operations in the
area. This will assist in the evaluation ofthe effectiveness ofrecovery at EW-051.

Response 19: This well is already included in the annual monitoring program and analytical
data has been collected over the past three annual events. The well was also previously
sampled in 1998 and 1999.

FTA-IWBA

h) Water quality should be evaluated at CPW-W-JI to determine the impact of EW-03/
on the dissolved plume.

Response lh: Beazer does not agree that analytical data from CPW-W-Il will contribute any
information regarding the aqueous plume. This well is located within the area of
hydraulic containment and adjacent to EW-03I. This is an example of a situation where
the pumping action of EW-031 may pull NAPL across the location of CPW-W-Il.
Therefore, an increase in constituent concentrations would not be indicative of what is
occurring within the dissolved plume, but rather may be an indication that EW-031 is
effectively pumping impacted groundwater in close vicinity of the source area.

FTA-IWBZ

i) More recent data from MW-16I is needed to assess contaminant migration in this area.

It is the Department's viewpoint that these wells should be sampled for two consecutive
quarters. Depending on the results ofanalysis, the long-term sampling schedule should
be modified to include selected additional sampling points.

Response Ii: CPW-W-161 is outside of the identified remediation area and adjacent to two
monitoring wells already included in the current monitoring program: CPW-W-8I is
sampled annually and MW-lOIB is sampled quarterly.
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2. The Department has identified several areas that need additional monitoring wells to
monitor the system effectiveness and potential migration of contaminants. Direct push
technology may be used to optimize the well locations. Permanent wells ;~ppear to be
needed in the following areas:

OIA-SWBZ

a) A monitoring well is needed to the northeast ofMW-201s to define the plume boundary
in this area and to monitor the restoration ofthe aqueous plume.

Response 2a: Beazer will extend its proposed investigation of the MW-1 02A area to include the
area upgradient ofMW-20IS.

OIA-SWBZ

b) A monitoring well to the east ofEW-15s is needed to evaluate whether containment is
occurring as a result ofthe extraction at EW-15s.

Response 2b: Beazer will extend its proposed investigation of the MW-1 02A area to include the
area upgradient ofEW-I5S.

FTA-SWBZ

c) A monitoring well to the south ofMW-12s is needed to assess the containment ofNAPL
and restoration ofthe aqueous phase in this area.

Response 2c: Trace or thin NAPL has been detected intermittently in MW-I2S. Pending access
to this area, a piezometer will be installed to the south.

FTA - IWBZ

d) A monitoring well is needed to the south ofMfV-lOOB to define the plume boundary in
this area.

Response 2d: Beazer will install a monitoring well to the south of this location.

FTA-IWBZ

3. Time versus concentration graphs are neededfor MW-2031

Response 3: Concentrations of indicator constituents are largely non detect at this location.
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FTA-IWBZ

4. The Department is concerned that concentrations of dissolved phase constituents have
increased by a factor of ten at MW-221. Please propose a response to this trend which
suggests remedial objectives are not being accomplished in this area.

Response 4: This well is currently sampled annually and concentrations of indicator parameters
benzene and naphthalene have fluctuated from non-detect to 2.0 ug/I to 19.3 ug/l and 21.8
ugll to 204 ug/l, respectively, since the startup of the remediation system. Insufficient
data has been collected to date to establish confidence in a trend. Beazer will continue to
monitor data from his well during future monitoring events. Also note that MW-104 and
MW-203 I (downgradient of this location) are monitored and MW-203I is largely non­
detect.

GENERAL

5. Up 10 this point, the recovery wells have not performed up to the capacity estimated
by the Remedial Design. An evaluation ofwhat can be done to optimize the site
remediation may be appropriate. The following items should be considered:

a) Recovery trenches should be considered as an option for the site to maximize
recovery ofNAPL.

b) Methods to optimize recovery well performance should be evaluated.

c) Alternate methods to remediate the site should be discussed.

Response 5: The gradient-enhanced DNAPL recovery system has been effective in removing
DNAPL from the source zones. DNAPL recovery is an FS~approved remedial measure
and is an effective source zone remedial measure. As of December 2006, the system had
removed a total of 10,000 gallons of DNAPL from the source areas. While the current
system has not needed to achieve the groundwater recovery rate estimated in the
Remedial Design, the ultimate objective of product removal should not be compromised
in an attempt to produce more water. In fact, pumping of additional water, if possible,
could result in decreasing the amount of DNAPL recovered. Note that increasing the
groundwater pumping rate increases the pressure on the subsurface NAPL and changes
the NAPL-groundwater fluid dynamics, potentially pinching and blinding off the NAPL
source from the recovery well and reducing the quantity of NAPL recovered and also
reducing the NAPL recovery efficiency.

6. According to the ROD, the objectives for site remediation include containment ofsource
areas and restoration ofaqueous plumes. Data provided to this point suggests that the
objectives are being met at portions ofthe site, but at other locations, neither objective is
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being met. Should Beazer wish to continue with the existing recovery system to meet the
ROD objectives, the following additions to the system are needed:

Shallow Water-Bearing Zone

OIA-SWBZ

a) It does not appear that extraction well EW-16s is affecting the water quality at MW-201S.
15.245 ug/l total PAHs have been identified in MW-201 s. To achieve the objective of
restoration of the aqueous plume. a recovery well is needed between EW-16s and MW­
201s.

SWBZ Response 6a: The investigation proposed for the Old Impoundment Area may provide
information regarding what additional meaSllTeil iA tA0 Ola ImJ38t!ft6meftt Ares ~iH be
beneficial. In addition to the new data, it is important to consider that EW-16S is one of
the most productive wells for recovering DNAPL on Site (approximately 1,800 gallons of
NAPL recovered from this location) and that changing the gradient in the vicinity of EW­
16S may have a negative overall impact of reducing total amount of NAPL recovered
from this location. Note also that MW-201S is directly upgradient of EW-16S and
therefore is inherently located within the containment area.

OIA-SWBZ

b) The Department understands that additional investigation is proposed in the vicinity
around MW-I02A. Depending on the findings of the investigation and future
groundwater monitoring results, an additional extraction well may be needed to control
contaminant migration and to restore the aqueous phase in this area.

SWBZ Response 6b: See response 6a.

FTA-SWBZ

c) Benzene concentrations at MW-I00A have increased significantly over time, and over
two feet ofNAPL has been noted at the adjacent well PZK-07. A recovery well should be
installed at PZK-07 to control source migration and to restore the aqueous plume at
MW-I00A.

SWBZ Response 6c: Beazer agrees that while benzene concentrations have increased at MW­
100A, the naphthalene concentrations have remained relatively stable. So the overall
picture at this location does not indicate a source control issue. In addition, in response to
comment 2d, Beazer agreed to install an additional monitoring well south of this location
within the IWBZ and data from this location will be used for potential decision-making at
the MW-1 OOA location.
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Intermediate Water-Bearing Zone

FTA-IWBZ

a) Naphthalene concentrations have increased significantly at MW-100B. To control the
migration of contamination towards MW-100B from the source, a recovery well should
be installed in the southwestern lobe ofNAPL in this area.

IWBZ Response 6a: As indicated in the Beazer response to comment 2d, additional
borings/monitoring well will be completed to the south of this location. Additional
DNAPL recovery activities (including passive/gradient enhanced) will be evaluated
following completion of the additional investigative activities at this location.

FTA-IWBZ

b) A recovery well should be installed at MW-114. Product levels in this well have
fluctuated between ten and thirteen feet. suggesting that the NAPL is mobile in this area
and recovery is needed to achieve the ROD objectives.

IWBZ Response 6b: This well is located in the center of the source area and is surrounded by
recovery wells. Two of the recovery wells in the vicinity of MW-114, EW-03I (located
about 150 NW of MW-114) and EW-041 (located about 100· ft NE of MW-114) are
presently not recovering DNAPL. This indicates that another recovery well in this
location is not productive. Beazer proposes passive recovery testing at the MW-114
location for approximately six months to determine DNAPL recovery potential.

FTA-IWBZ

c) A recovery well is needed in the vicinity of MTt'-2021 and MW-3I. Concentrations of
benzene are over 200 times the MeL at AfW-2021 and have not shown any improvement
over the monitoring period.

IWBZ Response 6c: Two to three years of NAPL recovery is not a sufficient time to see
improved groundwater quality at all locations, particularly locations immediately
downgradient of the source area. Review of the quarterly data collected from MW­
2031, downgradient of MW-202I, shows no increase in constituent concentrations
over time, with the most recent total detected PAHs at 17.1 ugll and no detections of
benzene since the groundwater monitoring program began in 2003. Improvement in
groundwater quality (solely in response to NAPL recovery) at a NAPL site should not
be anticipated within a reasonable timeframe due to the residual/non recoverable
NAPL acting as a long term source for dissolved phase concentrations. For this
reason, NAPL recovery is conducted in conjunction with adjunct approaches such as
MNA.
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7. The Department has reviewed the referenced responses to comments and has the following
comments regarding the responses:

GENERAL

a) (SCDHEC previous Comment #1): The responses indicate MNA should not be evaluated until
the NAPL recovery is completed (i.e. source of contamination is removed). However. the
primary condition that should be met at this site before MNA is evaluated is source containment.
If the source of contamination is contained in accordance with the ROD. concentrations of
dissolved phase constituents should decrease outside the containment area. Therefore, it is
appropriate to begin the MNA evaluation once containment has occurred. The Department does
not concur that source containment has occurred at the site and has made a number of
suggestions that should allow for source containment and the subsequent evaluation of
monitored natural attenuation .w that remedial action objectil'es djSGUSSBd iN :-he. ROD "'fIJ' he
achieved. In the interim, time versus concentration maps for benzene and naphthalene should be
prepared annually for all wells sampled on a quarterly basis including those recommended in
this correspondence. DNAPL thickness versus time graphs should also be presented on an
annual basis. All these graphs should be included with the annual monitoring report for the site.
This will allow for identification ofareas where containment may be an issue at the site.

Response 7a: Time versus concentration graphs and time versus DNAPL thickness graphs will
be included in the Annual reports.

FTA-SWBZ

b) (SCDHEC previous Comment #2): The table provided with the response confirms that
DNAPL was not identified in MW-12s until 2005; therefore, it appears that NAPL has
migrated into this well.

Response 7b: The quantities of DNAPL reported in this well since Oct. 5,2004 range from 0.01
to 0.2 ft. A similar measurement of 0.01 ft was reported on September 16, 2003, indicating
that this detection is residual and the observation is recurrent and not indicative of
migration ofNAPL.

GENERAL

c) The responses propose biennial monitoring to assess the performance of monitored natural
attenuation. In order to determine ifmonitored natural attenuation is lowering concentrations of
constituents at the site, the initial monitoring frequency will need to be quarterly. After quarterly
monitoring has demonstrated that concentrations ofconstituents are decreasing, the monitoring
period may be extended to twice a year. .

Response 7c: Initial quarterly monitoring is useful to detennine a baseline condition for the
monitoring wells. The baseline data can then be used to identify data gaps which may
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require additional sampling in the near term, but considering that the remedy is long­
term, continued quarterly monitoring is not beneficial at this time. A monitoring
frequency of twice per year or less is sufficient to track improvements from the
established baseline concentrations obtained for most wells at the site. As indicated in
several specific instances earlier in this response, Beazer agrees that several data gaps
have been identified and will address them.

GENERAL

d) (Previous SCDHEC Comment #9): According to the Capture Zone Analysis training
presented at NARPM in 2004, use of water levels in recovery wells to evaluate capture and
hydraulic gradient is not recommended and therefore cannot be approved for the Koppers site.
Corrections for well losses are not reliable. Rather, water levels in adjacent wells and
piezometers should be used. There appean to be £7ifjicieQt rnQ~itQri~g well6 6fl'l«fJief!fj",ete, J in
the intermediate aquifer to estimate the capture zones and hydraulic gradients in the area. For
instance, MW-llI can be used to evaluate the drawdown at EW-041, MW-10l can be used to
evaluate the drawdown at EW-021, CPW-W-lI may be used to evaluate the water levels at EW­
03/. MW-109 may be used to evaluate water levels at EW-05I, and PZK-02 may be used to
evaluate the drawdown at EW-Ol R. In the shallow aquifer at the Former Treatment Area, the
water level at OW-8s may be used to evaluate drawdown at EW-02s and MW-I06 may be used to
evaluate the drawdown at EW-09s. Water levels at MW-02s may be used to evaluate the
drawdown at EW-12s. PZK-10 water levels may be used to evaluate drawdown at EW-14s. A
piezometer may be added inexpensively using direct push technology in other areas where well
coverage is not adequate, such as betlt!een EW-04s and EW-05s and adjacent to EW-lls. For the
shallow aquifer in the Old Impoundment Area, the area around EW-15s and EW-16s may need
additional water level monitoring points. A revised capture zone evaluation and hydraulic
gradient determination should be made which incorporates these recommendations.

Response 7d: The capture zones interpreted within the reports provided to U.S. EPA and
SCDHEC are consistent with the evaluation completed within the pre-design testing at
the Site. Specifically, please reference the following reports previously submitted to U.S.
EPA and SCDHEC:

• September 1997, Technical Memorandum - Evaluation of Shallow Water Bearing
Zone Interim Remedial Actions

• September 1997, Technical Memorandum - Implementation of Scope of Work ­
Intermediate Water-Bearing Zone NAPL Testing

• April 2000, NAPL/Groundwater Predesign Activities Report
• October 2000, Technical Memorandum: Intermediate Water-Bearing Zone

NAPLlGroundwater Activities

Based on these above reports, the capture zone development within the IWBZ and the
SWBZ have been well established and are consistent with those utilized in the evaluation
of quarterly groundwater monitoring hydraulic data at the Site. For example, in the

Page 9 of II



Responses to Comments
Performance Monitoring Report Responses to Comments

Former Koppers Site - SCD 980310239
March 16, 2007

IWBZ, testing at EW-OlIR at 0.5 and 1.0 gpm groundwater extraction rates was
conducted over several days that utilized a number of monitoring wells and piezometers
(MW-09I, MW-lOI, MW-20I, PZK-OI, PZK-02, and PZK-04) and indicated a capture
zone of approximately 120 feet downgradient of EW-01 IR and 160 feet sidegradient.
Similarly, SWBZ capture zones of 80 feet downgradient and 100 to 150 feet sidegradient
were observed at a combined flow rate of 2.4 gpm from recovery wells EW-02S through
EW-07S.

Note that use of the pumping wells, in conjunction with numerous other monitoring
wells/piezometers, in the interpretation of capture zones is technically appropriate and is
not uncommon hydrogeological technical professional practice, considering a number of
factors including: the size of the Site, subsurface conditions, hydrogeological
data/technical reports available, number of monitoring points, other hydrogeological
influences (tidal/barometriclNAPI. column), etc Also ~QRsiQ0r tft8t reeevery well
installation at the site utilizes large diameter recovery wells with aggressive screen and
gravel pack sizing, which, in conjunction with a well developed fonnation (from several
years of operation), ultimately work towards reducing well losses and increasing the
pumping well efficiency. Notwithstanding the above, Beazer will use adjacent
monitoring points, as available, in the future to evaluate drawdown.

GENERAL

e) The Departme·nt is not in agreement that bailing product from wells impacted by several feet
of DNAPL is sufficient. A peristaltic pump is also not a viable choice for recovery of viscous
DNAPL. Recovery wells with automated pumps are needed to adequately capture the DNAPL at
the site. Another coal tar site in the Charleston area has had success with the Blackhawk
DNAPL recovery system.

Response 7e: Beazer's DNAPL approach does not solely rely on bailing product from wells. In
fact, the remedial approach at this time solely conducts DNAPL recovery using pumps.
The Blackhawk DNAPL system is just a different type of pump (jack pump) versus the
solenoid activated piston pump currently utilized by Beazer for DNAPL recovery. At a
limited number of instances within this response, B~azer recommends perfonning passive
DNAPL recovery as a first step in evaluating the presence of DNAPL within monitoring
wells. This data will be indicative of a potential long tenn DNAPL accumulation trends
and will be useful in decision making regarding active DNAPL recovery, if detennined
necessary.

OIA

j) The-r.esponses propose additional characterization work in the vicinity of MW-J02A.
Please discuss the proposed depth ofthe soil borings. Contamination has been identified
in both the shallow and intermediate aquifers in this area. It is recommended that
piezometers in addition to those proposed be installed in the intermediate aqu((er in this
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area. These additional111ells should also be evaluatedfor water levels and water quality.
Furthermore, sediment samples should be collected from the barge canal adjacent to
MW-I02A to evaluate whether sediment in this area has been impacted by contaminated
groundwater. Soil sampling is also recommended should zones of visible contamination
be identified within the soil borings.

Response 7f: In addition to the other revisions to the MW-1 02A area investigation, Beazer also
agrees to extend the investigation to the intennediate aquifer.
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Mr. Craig Zeller, P.E.
U.S. Environmental Protection Agency, Region 4
Atlanta Federal Center
61 Forsyth Street, S. W.
Atlanta, GA 30303

RE: Koppers Company
SCD980310239
Response Submittal of Response to Comments
Received March 21, 2007
Charleston County

Dear Mr. Zeller:

The Division of Site Assessment and Remediation has reviewed the above referenced document
submitted by Beazer East, Inc. on behalf of the Koppers Company, Inc. Additional comments
and requests for clarification should be incorporated into the revised responses.

I. Clarification for responses Iband 1c: The Department requests that Beazer please
provide the data as a time vs. concentration and add it to the maps that were previously
provided.

2. Clarification for responses Id and Ie: The Department requests that the CCW-MW-3I be
sampled for the dissolved concentrations since NAPL was previously present in the well.
If there is a choice to be made between MW-104 and CCW-MW-31 for which well will
be added to the monitoring program, the Department requests that CCW-MW-31 be
added and not MW-104.

3. Clarification for response 1f: The Department requests that water level data and
analytical data be collected from PZK-02. While the history for the relationship of
DNAPL recovery with dissolved phase concentrations in adjacent wells will not be able
to be presented, a current account and fuP..:rc samples will let us sec the progress that is
occurring from this point forward.

4. Clarification for response Ig: The Department requests that Beazer please provide the
data as a time vs. concentration and add it to the maps that were previously provided.

5. Clarification for response Ih: If Beazer is certain that CPW-W-lI is not adequately
placed to contribute any information regarding the aqueous plume, the Department
requests that a monitoring well be installed that will provide the necessary information.

6. Clarification for response Ii; The Department understands that CPW-W-8I and MW­
101B are sampled and both have reported non-detects. However, CPW-W-161 has had
concentrations in the past and the Department would like to know if this well is needed or
if the other two wells have the contaminate migration defined.

7. Clarification for response 3: What kind of sampling schedule is MW-2031 on?
Additionally the Department would still like to see a time vs. concentration graph.

S () U THe A. R () LIN A D E P ,-\ R T ,\[ E N T 0 F H E :\ L T H :\ N DEN \' J RON cd E N T :\ L C (l :'\ T R U I.
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File#051717
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8. Clarification for response 4: MW-221 should be sampled on a quarterly basis to establish
a trend.

GENERAL

9. Clarification for response 5: The Department would like to see an evaluation completed
for this system to see if the remediation system is reaching its full potential or not. If the
system is found to not be reaching its full potential the evaluation should include other
recovery options.

10. Clarification for SWBZ response 6a: Please provide data that supports MW-201 S is
within the capture zone of EW-16S. Please show the calculations for the capture zone
with and without the recovery well input.

11. Clarification for response 6b: In the response it is stated, "this indicates that another
recovery well in this location is not productive." Please indicate which other wells
besides EW.031 and EW-041 is pot pJ:oQl.lQtiu @ iR Hlsev@riAg D?>JA...QL ftnd nlty AiCCOVCiY

well near MW-l14 is not needed. Additionally, the Department would like clarification
for the methods that are being considered for the term "passive recovery testing" as it is
meant by Beazer, East, Inc.

Should you have any questions regarding the above, you may contact me at (803) 896-4162 or
williacj@dhec.sc.gov.

Sincerely,

Charles J. Williams, III, Project Manager
Federal Remediation Section
Division of Site Assessment and Remediation
Bureau of Land and Waste Management

/'" ~/;( .. ', cL-- ..../<>-")/ if ~ .....
Paul Bergstrand, P.id., Hydrogeologist
Superfund Section
Division of Hydrogeology
Bureau of Land and Waste Management

cc: Don Siron, Federal Remediation Manager
Michael Slenska, P.E., Beazer East, Inc., One Oxford etr., Ste. 3000, Pittsburg, PA
15219-6401
Charleston EQC Office, Region 7 EQC
File #55368

AgencycommentsPerformanceEvaluationcomments_3_20_07
File#OS 1717
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Mr. Craig Zeller, P.E.
U.S. Environmental Protection Agency, Region 4
Atlanta Fedenil Center
61 Forsyth Street, S.W.
Atlanta, GA 30303

RE: Koppers Company
SCD9803 10239
First Quarter 2007 Operations & Monitoring Report, Dated 26 April 2007
Received May 1,2007
Charleston County

Dear Mr. Zeller:

The Department has reviewed the referenced document submitted by Field & Technical Services,
LLC on behalfofthe Beazer East Inc. The document should be revised incorporating the
following comments.

1. The document does not appear to be signed and stamped by a South Carolina
Professional. The revised document should have the appropriate signature and stamp.

2. The document provides a table of Non Aqueous Phase Liquid (NAPL) thickness but does
not appear to have included any maps or figures representing the current extent or
thickness of the NAPL or maps or figures showing how the thickness of NAPL has
changed over time. The revised document and all future Operations and Monitoring
Reports should include the same.

3. The document does not appear to have included any maps or figures representing the
current extent dissolved phase contamination or maps or figures showing how the
dissolved phase contamination has changed over time. The revised document and all
tilhlre Operations and Monitoring Reports sho~I!d include the same.

4. Section 3 Ashley River Monitoring

This section of the report states that the sub-aqueous cap is being monitored annually and
is then compared to the December 2001 baseline survey. The comparison indicates that
the cap has a measured thickness of less than 12 inches at locations TM-19 and TM-34
and that channelized erosion is occurring downstream of the rip-rap from Milford Street
and central Drainage Ditches. The report also states that the channelized erosion has
been noted during previous monitoring events between March 2003 and February 2006.

Appendix B includes as-built drawings of the subaqueous cap and an air photo of the
sample locations. However, there does not appear to be any map or figure representing
the current thickness of the subaqueous cap or the location of the channelized erosion.
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Koppers Company
June 21. 2007

Page 2
The revised document should include a figure that represents the current thickness of the
subaqueous cap and the channelized erosion.

5. Section 3.2 Ashley River Monitoring-Maintenance Summary

This section of the report states that no maintenance activities were performed and does
not appear to indicate that any have been planned. If timely maintenance of caps and
erosion features are addressed in the Koppers monitoring plan, the cap maintenance
should occur and be followed by a report. If timely maintenance of caps and erosion
features are not addressed in the Koppers monitoring plan, Beazer East Inc. should
conduct cap maintenance on the current erosion and submit a plan that will propose
maintenance response time and reporting.

6. Section 5.3, Data Evaluation

This section contains a discussion of NAPL Recovery Well Efficiency and NAPL
Capture Zones. Comments on these sections will be reserved until after a site visit has
been conducted

7. Section 6.0, Groundwater Natural Attenuation Monitoring

This section states that groundwater natural attenuation monitoring, also known as
monitored natural attenuation (MNA), consists of quarterly chemical monitoring. Section
6.2, Future Activities, states that the next quarterly natural attenuation performance
monitoring event will occur in the second quarter of 2007 with annual chemical
monitoring scheduled in the fourth quarter of 2007. The revised report should clarify the
type and frequency of groundwater natural attenuation monitoring.

8. Section 6.0, Groundwater Natural Attenuation Monitoring

This section of the report states that the results of the First Quarter 2007 natural
attenuation performance monitoring are provided in tables 6-1 through 6-4. The revised
document should include an evaluation of the data following a standard data evaluation
protocol, such as the Technical Protocol for Evaluating Natural Attenuation of
Chlorinated Solvents in Ground Water (EPN6001R-981128), Performance Monitorinl! of
MNA Remedies for VOCs in Ground Water (EPAl6001R-04/027), Designing Monitoring
Programs to Effectively Evaluate the Performance of Natural Attenuation (Air Force
Center for Environmental Excellence, January 2000), or Strategies for Monitoring the
Performance of DNAPL Source Zone Remedies (Interstate Technology & Regulatory
Council document DNAPLs-5, August 2004). The combined quarterly data should be
evaluated in the fourth quarter or annual report.

9. Tables 6-1

Table 6-1 in the revised document should include a column that lists the contamination
standards and bold any detected analytical value that exceeds the standard.

IstqrtReview_4_07
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Koppers Company
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Page 3
10. Figure 5-1, Figure 5-3

Figure 5-1 and Figure 5-3 does not include a scale. The revised document should include
a scale on all appropriate figures.

11. Figures 5-5, 5-6, 5-7 and 5-8

The scale of Figures 5-5, 5-6, 5-7 and 5-8 is 1 inch to 300 feet. This large scale does not
allow enough detail. The revised document should use a smaller scale for these figures.

12. Appendix A, 2007 Annual Monitoring Report, Soil and Drainage Ditch Remedial Action

The Executive Summary states that the soil and drainage ditch remedial actions (RA) will
continue to be monitored on a monthly basis. There did not appear to be any data or
records from the monthly monitoring in this annual report. The revised document should
include all pertinent data and records from the monthly monitoring.

13 Appendix A, Section 2 a ~4etbodi

This section states that areas needing maintenance were noted. It is not clear when
maintenance will occur, how the maintenance will be documented or when the report of
maintenance will be provided. The revised document should address when maintenance
will occur, how the maintenance will be documented and when the maintenance will be
reported.

14. Appendix B, 2007 Annual Monitoring Report, Ashley River Subaqueous Cap RA

The Executive Summary states that exposed geo-textile fabric was observed near
monitoring locations TM-32 and TM-34. Section 4.0, Summary and Recommendations,
state that the 2008 Annual Monitoring Report will contain a maintenance and repair
scheme for this location. The areas of exposed fabric should be repaired immediately and
the repair report should be submitted independent of the revised document.

Page iv: The Department agrees with the plan to the design of a maintenance and repair
plan for the sub-aqueous cap for monitoring locations TM-30, TM-31, TM-32, TM-33,
TM-34, TM-37, and TM-38. However, the Department also thinks that the evaluation
process should also look at monitoring location TM-19.

The cap thickness at location TM-19 decreased 2.5 inches in the last year and on average
of 1.5 inches per year since 2001. At these rates the cap would be gone in 4 to 6 years at
this location. Since a remedy is already being looked at for this problem in another
location, TM-19 should be added to the current study in an effort to remain proactive.

15. Appendix B, Figures

The document does not appear to include an isocontour map of the current thickness of
the subaqueous cap. The revised document should include an isocontour map that
represents the current thickness of the subaqueous cap.

IstqrtReview_4_07
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Should you have any questions regarding the above, you may contact me at (803) 896-4162 or
williacj@dhec.sc.gov.

Sincerely,

Cbarleli r WilliaiRs, III, Prej@st M8R8ger
Federal Remediation Section
Division of Site Assessment and Remediation
Bureau of Land and Waste Management

P8t11 BeIg~tIaIid, P.G., lIydIOgeologisL
Superfund Section
Division of Hydrogeology
Bureau of Land and Waste Management

cc: Don Siron, Federal Remediation Manager
Michael Slenska, P.E., Beazer East, Inc., One Oxford Ctr., Ste. 3000, Pittsburg, PA
15219-6401
Charleston EQC Office, Region 7 EQC
File #55368
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Mr. Craig Zeller, P.E.
U.S. Environmental Protection Agency, Region 4
Atlanta Federal Center
61 Forsyth Street, S.W.
Atlanta, GA 30303

RE: Koppers Company
SCD980310239
Meeting Summary and Responses to Comments/Correspondence on the Performance
Evaluation Report
Received September 6,2007
Charleston County

Dellr Mr. Zeller.

The Department has reviewed the document submitted by Beazer East, Inc. on behalf of the
Koppers Company, lnc and agrees with the responses and the modifications to be completed.

Should you have any questions regarding the above, you may contact me at (803) 896-4162,
williacj@dhec.sc.gov or Paul Bergstrand at (803) 896-4016 or bergstpm@dhec.sc.gov.

Sincerely,

Charles J. Williams, Ill, Project Manager
Federal Remediation Section
Division of Site Assessment and Remediation
Bureau of Land and Waste Management
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Paul Bergstrand, P.G., Hydrogeologist
Superfund Section
Division of Hydrogeology
Bureau of Larid and Waste Management

cc: Don Siron, Federal Remediation Manager
Michael Slenska, P.E., Beazc:r East, lnc., One Oxford Ctr., Ste. 3000, Pittsburg, PA
15219-6401
Charleston EQC Office, Region 7 EQC
File #55368
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Beazer
BEAZER EAST, INC. C/O THREE RIVERS MANAGEMENT, INC.

ONE OXFORD CENTRE, SUITE 3000, PITTSBURGH, PA 15219-6401

September 4,2007

Mr. Craig Zeller, P.E.
U.S. Environmental Protection Agency, Region 4
Atlanta Federal Center
61 Forsyth Street, S.W.
Atlanta, GA 30303

Re: Meeting Summary and Responses to Comments/Correspondence on the
Performance Evaluation Report
Former Koppers Company, Inc. Superfund Site
Charleston, South Carolina

Dear Mr. Zeller:

Beazer East, Inc. (Beazer) hereby provides the U.S. Environmental Protection Agency
(U.S. EPA) with this summary of discussion items from the July 9, 2007 Site walk and
meeting regarding the Performance Evaluation Report! and subsequent
comment/response correspondence. Attachment 1 presents the topics discussed at the
meeting, and combines all written comments and comment responses subsequent to the
Performance Evaluation Report in one document.

If you should have any comments or questions regarding this submittal please contact me
at (412) 208-8867 or mike.slenska@hansol1.biz.

Attachments

cc: Charles J. Williams, III - SCDHEC
Paul Bergstrand, P.G. - SCDHEC
Neale Misquitta - KEY

I January 24, 2006, Performance Evaluation Report, Fonner Koppers Company, Inc. Superfund Site,
Charleston, South Carolina, prepared for Beazer East, Inc., prepared by Key Environmental, Inc., submitted
to U.S. EPA and SCDHEC.
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Mr. Craig Zeller, P.E.
U.S. Environmental Protection Agency, Region 4
Atlanta Federal Center
61 Forsyth Street, S.W.
Atlanta, GA 30303

RE: Koppers Company
SCD980310239
Meeting Summary and Responses to Comments/Correspondence on the Performance
Evaluation Report
Received September 6, 2007
Charleston County

Deal M!. Zelle!.

The Department has reviewed the document submitted by Beazer East, lnc. on behalf of the
Koppers Company, Inc and agrees with the responses and the modifications to be completed.

Should you have any questions regarding the above, you may contact me at (803) 896-4162,
williacj@dhec.se.gov or Paul Bergstrand at (803) 896-4016 or bergstpm@dhec.sc.gov.

Sincerely,

Charles 1. Williams, III, Project Manager
Federal Remediation Section
Division of Site Assessment and Remediation
Bureau of Land and Waste Management
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Paul Bergstrand, P.G., Hydrogeologist
Superfund Section
Division of Hydrogeology
Bureau of Land and Waste Management

cc: Don Siron, Federal Remediation Manager
Michael Slenska, P.E., Beazer East, Inc., One Oxford Ctr., Ste. 3000, Pittsburg, PA
15219-6401
Charleston EQC Office, Region 7 EQC
File #55368
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Beazer
BEAZER EAST, INC. C/O THREE RIVERS MANAGEMENT, INC.

ONE OXFORD CENTRE, SUITE 3000, PITTSBURGH, PA 15219-6401

September 4, 2007

Mr. Craig Zeller, P.E.
U.S. Environmental Protection Agency, Region 4
Atlanta Federal Center
61 Forsyth Street, S.W.
Atlanta, GA 30303

Re: Meeting Summary and Responses to Comments/Correspondence on the
Performance Evaluation Report
Former Koppers Company, Inc. Superfund Site
Charleston, South CarQlina

Dear Mr. Zeller:

Beazer East, Inc. (Beazer) hereby provides the U.S. Environmental Protection Agency
(U.S. EPA) with this summary of discussion items from the July 9, 2007 Site walk and
meeting regarding the Performance Evaluation Report l and subsequent
comment/response correspondence. Attachment 1 presents the topics discussed at the
meeting, and combines all written comments and comment responses subsequent to the

.Performance Evaluation Report in one document.

If you should have any comments or questions regarding this submittal please contact me
at (412) 208-8867 or mike.slenska(ci1hanson.biz.

;£;24-'
Michael Slenska, P.E.
Environmental Manager

Attachments

cc: Charles J. Williams, III - SCDHEC
Paul Bergstrand, P.G. - SCDHEC
Neale Misquitta - KEY

I January 24, 2006, Performance Evaluation Report, Fonner Koppers Company, Inc. Superfund Site,
Charleston, South Carolina, prepared for Beazer East, Inc., prepared by Key Environmental, Inc., submitted
to U.S. EPA and SCDHEC.



Attachment 1
Responses to Comments

Performance Evaluation Report & Subsequent Correspondence
Former Koppers Company, Inc. Superfund Site - SeD 980310239

September 4, 2007

On behalf of Beazer East, Inc. (Beazer), Key Environmental, Inc. (KEY) has prepared
responses to the South Carolina Department of Health and Environmental Control
(SCDHEC) correspondences dated June 21, 200i·3 regarding the Perfonnance
Evaluation Report4

. In addition, this submittal also addresses previous U.S EPA and
SCDHEC comments5

.
6 and discussions conducted during the July 9, 2007 meeting in

Charleston, SC between U.S. EPA, SCDHEC, and Beazer (July 9, 2007 meeting). In
order to make this document inclusive of all related correspondence, these responses are
organized into topical sections. All comments from the referenced correspondences are
addressed in the sections identified herein.

1.1 . Old Impoundment Area Investigation

Attachment IA presents the scope of work for the Uld Impoundment Area (UIA)
Investigation, including the original scope presented in the response to comments
(Beazer, June 29, 2006) and additional agreed-upon investigatory tasks as documented in
subsequent responses (Beazer, March 20, 2007) and the July 9, 2007 meeting.

1.2 Former Treatment Area Investigation

In response to comments, additional investigatory work in the Fonner Treatment Area
(FTA) will be conducted in the vicinities of monitoring wells M.W-12S and MW-I00B.
Additional piezometers/wells will be installed in the FTA, as follows. One piezometer
will be installed to the south of MW-12S to support the evaluation of NAPL containment
and restoration of the aqueous phase in this area. A monitoring well will be installed to
the south of MW-1 OOB to define the plume boundary in this area. Installation of the
piezometer to the south ofMW-12S will be installed upon obtaining access to this area.

1.3 Additional NAPL Recovery

In the response to comments and as discussed at the July 9, 2007 meeting, Beazer agrees
to perfonn additional recovery of non-aqueous phase liquid (NAPL) at a number of
locations identified below. Specific action items are as follows:

2 June 21,2007, SCDHEC, Response to Submittal ofResponse to Comments Received March 21.2007,
provided to U.S. EPA.
J June 21, 2007. SCDHEC, First Quarter 2007 Operations & Monitoring Report. Dated 26 April 2007.
Received May I. 2007, provided to U.S. EPA.
• January 24, 2006, Performance Evaluation Report, Former Koppers Company, Inc. Superfund Site,
Charleston, South Carolina, prepared forBeazer East, Inc., prepared by Key Environmental, Inc., submitted
to U.S. EPA and SCDHEC.
5 June 29, 2006, Beazer, Responses to Comments, GUllDNAPL - Performance Evaluation Report, provided
to U.S. EPA and SCDHEC.
6 March 20, 2007, Beazer, Submittal ofResponses to Comments, provided to U.S. EPA and SCDHEC
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Attachment 1
Responses to Comments

Performance Evaluation Report & Subsequent Correspondence
Former Koppers Company, Inc. Superfund Site -SeD 980310239

September 4, 2007

• Monthly passive NAPL recovery will be conducted at the following locations for
a one-year period: MW-114, MW-I07, MW-12S, and MW-I08. Specifically,
NAPL will be removed from the identified wells when two feet or more ofNAPL
is measured. Following this one-year period, recommendations will be made to
U.S. EPA and scm-mc regarding future (passive or active) NAPL recovery at
these locations; and,

• Passive recovery techniques shall include bailing product as well as alternative
passive recovery techniques such as absorbent socks.

1.4 Modifications to the Existing NAPL Recovery System

. it'le fbllowlng modIfication shall be made to the current NAPC recovery system In

response to comments and discussions during the July 9, 2007 meeting:

• The pumping rate at production well EW-3I will be decreased for a three month
period. Ifthis measure fails to increase production_ofNAPL, the well will be shut
off and periodically turned back on to monitor for efficiency. If improved
recovery is not observed within one year, additional recommendations will be
made to U.S. EPA and SCDHEC regarding discontinuing NAPL recovery from
this well.

1.5 Sampling and Analysis

In response to comments, the following wells will be added to the current groundwater
monitoring program as defined by the Comprehensive Environmental Monitoring Plan7

(CEMP) for a one-year period:

• MW-I03B
• CCW-MW-31
• PZK-02
• OW-8S
• OW-5S
• CPW-W-II
• CPW-W-161

Additionally, it was agreed at the July 9, 2007 meeting that the current groundwater
monitoring program would be revised to reflect the following changes:

7Key Environmental, Inc., Comprehensive Environmental Monitoring Plan, prepared on behalf of Beazer
East, Inc., April :!004.
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Attachment 1
Responses to Comments

Performance Evaluation Report & Subsequent Correspondence
Former Koppers Company, Inc. Superfund Site - SCD 980310 239

September 4, 2007

• Monitoring will be conducted semiannually for the parameters benzene, toluene,
ethylbenzene, and total xylenes (BTEX) and polycyclic aromatic hydrocarbons
(PAHs); and,

• Monitoring will be conducted annually for the monitored natural attenuation
parameters.

Monitoring dates will be communicated in advance to U.S. EPA and SCOHEC in the
Quarterly Progress Reports. The months selected to conduct the monitoring will vary to
provide seasonal coverage.

Additionally, Beazer agrees that the critical hydraulic gradient required to mobilize
l~APL Is a fahctlOh or the phySIcal properties ot the NAPe. I herefore, Beazer agrees to
collect samples of NAPL from the SWBZ and IWBZ in both the FTA and OIA. These
s~mples will be tested for interfacial tension between the NAPL and groundwater, contact
angle between the NAPL and soil, viscosity, and specific gravity. This information,
along with the estimated NAPL pool length of 80 feet, will be used in the model to
recalculate the critical hydraulic gradients and to determine/verifY NAPL capture. In
addition, a sensitivity analysis will be performed to determine the effects of varying
NAPL pool lengths on the critical hydraulic gradient required to mobilize NAPL. The
following test methods will be used:

Interfacial Tension Measurements
Contact Angle
Specific Gravity
Viscosity

1.6 Reporting

ASTM 0971
ASTM 05946
ASTM 01298
ASTM 0445

In response to comments, reports of the operations and maintenance (O&M) activities
shall be revised to include additional data evaluation, as follows:

• Time versus concentration graphs will be presented for individual wells included
in the analytical monitoring program;

• Data evaluations (similar to the two-year report) as per current technical guidance
will be included in the annual reports;

• NAPL thickness versus time evaluations will be added to the reports for the
following wells, at a minimum: MW-12S, MW-I05, MW-I02A, EW-04I, MW­
202, MW-201S, MW-1S, MW-llIR, MW-OISR, MW-II0R, and CCC-MW-3I;
and,
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Attachment 1
Responses to Comments

Performance Evaluation Report & Subsequent Correspondence
Former Koppers Company, Inc. Superfund Site - SCD 980310 239

September 4, 2007

• For future evaluations of capture zones, NAPL measurements from wells adjacent
to recovery wells will be used, as available.

The reporting schedule will be revised as follows:

• Quarterly status reports will continue to be submitted by Beazer to U.S. EPA and
SCDHEC; and,

• Results of the groundwater monitoring and O&M activities will be submitted
annually.

1.7 June 21, 2007 Response Submittal of Response to Comments

Attachment 1B includes responses to SCDHEC's Response Submittal of Response to
Comments, dated June 21, 2007.

1.8 June 21, 2007 First Quarter 2007 O&M Report

U.S. EPA, SCDHEC, and Beazer agreed at the July 9, 2007 meeting to amend the
reporting for the O&M activities to include the items requested in this correspondence.
These items shall be included in subsequent annual reports.
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Attachment 1A
Old Impoundment Area Investigation

Former Koppers Company, Inc. Superfund Site -SCD 980310239
September 4,2007

The investigation described in this section originally appeared in responses to comments
(Beazer, June 29, 2006 and Beazer, March 20, 2007). This document combines the agreed upon
scope of work.

Background

It appears that operation of the Shallow Water Bearing Zone (SWBZ) NAPL recovery system
may be contributing to the increase in constituent concentrations observed in MW-I02A. Other
factors may also be contributing to this change as well. During the summer of 2003, remedial
activities associated with the Braswell Street stonn sewer were perfonned in this area. These
activities included pressure grouting around the stonn sewer to minimize migration of NAPL
along the pipe bedding. These remedial activities, coupled with operation of the NAPL recovery
system, may be contributing to changing groundwater flow conditions in the OIA. Therefore,
Beazer proposes to perfonn additIonal held investIgatIOn activItIes to further characterize the
nature of groundwater flow in the alA and extent of groundwater impacts. Field activities will
include the following:

~ Soil Borings: Approximately twelve (12) soil borings will be completed in the vicinity of
MW-I 02A and within the OIA to further characterize the subsurface geologic conditions
that may be contributing to groundwater migration. Figure 1 shows the location of
proposed soil borings.

~ Piezometers: Six (6) piezometer locations will be installed in the SWBZ and IWBZ of
the OIA, for a total of twelve (12) piezometers. Piezometers will be located in the
vicinity of MW-I02A, near the Braswell Street stonn sewer, and within the alA to
further characterize groundwater flow in the region near MW-I02A and downgradient of
the NAPL recovery system. Piezometers will also be installed in the area upgradient of
MW-20IS and in the area upgradient of EW-15S. Figure 1 shows the location of the
proposed piezometers.

~ Hydraulic Monitoring/Groundwater Sampling: Water levels in the SWBZ and IWBZ
will be recorded in all newly installed piezometers as well as in the existing monitoring
well network including MW-I02A, MW-I03A, PZ-200, PZ-201, and MW-20IS. This
infonnation will be used to more clearly quantify groundwater flow characteristics in the
OIA. In addition, for a period of one year, groundwater samples will be collected from
the twelve (12) piezometers as well as the existing monitoring well network listed above.
Samples will be analyzed for volatile organic compounds (YOCs) and semi-volatile
organic compounds (SYOCs) using methods consistent with the Comprehensive
Environmental Monitoring Plan (CEMP).

Reporting: Following collection of this field data, Beazer. will prepare a letter report for
submission to USEPA and SCDHEC to present the results of the field evaluation and to make
recommendations for further investigative and/or remedial activities.
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Attachment IB
Submittal - Response to Comments

Former Koppers Company, Inc. Superfund Site - SCD 980310239
September 4, 2007

On behalf of Beazer East, Inc. (Beazer), Key Environmental, Inc. (KEY) has prepared
responses to D.H.E.C (Department of Health & Environmental Control) Response
Submittal of Response to Comments. D.H.E.C comments were provided in a letter dated
June 21, 2007 from Charles J. Williams & Paul Bergstrand, to Craig Zeller. Each
D.H.E.C comment is listed in italics, followed by the respective Beazer response thereto.

SCDHEC Comment 1: Clarification for responses 1band 1c: the Department requests that
Beazer please proved the data as a time vs. concentration and add it to the maps that
were previously provided.

KEY Response 1: This comment is addressed in Section 1.6. Time versus concentration graphs
will be provided in the annual reports for all wells included in the analytical monitoring
program.

SCDHEC Comment 2: Clarificationfor responses Id and Ie: The Department requests that the
CCW-MW-3! be sampled for the dissolved concentrations since NAPL was previously
present in the well. Ifthere is a choice to be made between MW-I04 and CCW-MW-3!for
which well will be added to the monitoring program, the Department requests that CCW­
MW-3! be added and not MW-I 04.

KEY Response 2: This comment is addressed in Section 1.5. Monitoring well CCW-MW-31
has been added to the program.

SCDHEC Comment 3: Clarification for response If The Department requests that water level
data and analytical data be col/ectedfrom PZK-02. While the history for the relationship
of DNAPL recovery with dissolved phase concentrations in adjacent wells will not be
able to be presented, a current account and future samples will let us see the progress
that is occurringfrom this pointfonvard.

KEY Response 3: This comment has been addressed in Section 1.5.

SCDHEC Comment 4: Clarification for response 1g: The Department requests that Beazer
please provide the data as a time vs. concentration and add it to the maps that were
previously provided.

KEY Response 4: This ~omment has been addressed in Section 1.6.
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Attachment1B
Responses to Comments

Performance Evaluation Report & Subsequent Correspondence
Former Koppers Company, Inc. Superfund Site - SCD 980310239

September 4,2007

SCDHEC Comment 5: Clarificationfor response Ih: IfBeazer is certain that CPW-W-lI is not
adequately placed to contribute any information regarding the aqueous plume. the
Department requests that a monitoring well be installed that will provide the necessary
information.

KEY Response 5: This comment is addressed in Section 1.5. Beazer will add this well to the
program and make a determination as to the value of the data.

SCDHEC Comment 6: Clarificationfor response Ii: The Department understands that CPW-W­
81 and MW-IOIB are sampled and both have reported non-detects. However, CPW-W­
161 has had concentrations in the past and the Department would like to know ifthis well
is needed or ~lt1ie oi1ier two wells have the contammate nligratlOn de}med.

KEY Response 6: This comment is addressed in Section 1.5. Beazer will add this well to the
program and make a determination as to the value of the data.

SCDHEC Commf!nt 7: Clarification for response 3: If. What kind ofsampling schedule is j\1W­
2031 on? Additionally, the Department would still like to see a time vs. concentration
graph.

KEY Response 7: Monitoring well MW-2031 is currently on a quarterly monitoring schedule for
chemical analytical data. The graphs will be provided in the annual reports as stated in
Section 1.6.

SCDHEC Comment 8: Clarification for response 4: MW-221 should be sampled on a quarterly
basis to establish a trend.

KEY Response 8: As provided in Sections 1.5 and 1.6, this well will be sampled on a
semiannual basis.

GENERAL

SCDHEC Comment 9: Clarification for response 5: The Department would like to see an
evaluation completed for this system to see if the remediation system is reaching its full
potential or not. If the system is found to not be reaching its full potential the evaluation
should include other recovery options.

KEY Response 9: Sections 1.3 and 1.4 address this comment. A written evaluation and
recommendations will be submitted after one year of implementing the proposed scope of
work.

1C
1\lENVIIlONMENrAL

~1/NCO~poIlArED



Attachment IB
Responses to Comments

Performance Evaluation Report & Subsequent Correspondence
Former Koppers Company, Inc. Superfund Site - SCD 980310 239

September 4,2007

SCDHEC Comment 10: Clarificationfor SW13Z response 6a: Please provide data that supports
MW-201S is within the capture zone of EW-16S. Please show the calculations for the
capture zone with and without the recovery well input.

KEY Response 10: This comment shall be addressed with the results of the OlA investigation
described in Section 1.1.

SCDHEC Comment 11: Clarification for response 6b: In the response it is stated, "this
indicates that another recovery well in this location is not productive. " Please indicate
which other wells besides EW-031 and EW-04I is not productive in recovering DNAPL
and why a recovery well hear JvM'-1l4 is not needpd. Add111onatly, me Department
would like clarification for the methods that are being considered for the term "passive
recovery testing" as it is meant by Beazer, East. Inc.

KEY Response 11: The wording of the text was meant to communicate that another recovery
well added to this location would not be productive. Beazer intends to use techniques
including bailing as well as more innovative passive recovery techniques such as
absorbent socks, as discussed in Section 1.3.

IC
I\lENV'..ONMENrAL.
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C. Earl Hunter, Commissioner
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28 November 2007

Mr. Tom Jordan, P.G.
Key Environmental, Inc.
200 Third Avenue
Carnegie, PA 15106

Koppers Site
Charleston, South Carolina
SCD 980 310 239

Monitoring Well Installation Request (Jordan to Bergstrand)
Old Impound Area and the Former Treatment Area (alA & FTA)
Revision 0, Dated 26 November 2007

Dear Mr. Jordan:

The referenced request has been reviewed and approved with respect to R.61-71 of the South

Carolina Well Standards. This request is to install two (2) permanent monitoring wells in the

FTA and twelve (12) permanent monitoring wells in the OlA. The well installation is planned

for the week of 10 December 2007.

Attached, please find the Permanent Monitoring WelJ Approval #SF-07-131 and figures

representing the approved monitoring well locations. All well installation derived wastes must

be managed properly and in accordance with all applicable state and federal requirements. The

well installation report (R.61-71.H.1.f) shall be submitted to my attention within 30 days after

well completion.

Please provide a minimum of 48 hours prior notice before the initiation of well installation

activities to the author at 803.896.4016.

SF070802.PMB
File Number 051717
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Mr. Jordan
28 November 2007
Page 2

The Department well approval does not imply or guarantee that the well locations are appropriate

for the purpose intended. After reviewing the report of results the Department may determine

that additional monitoring wells are necessary. Should there be any questions, please contact me

bye-mail atbergstpm@dhec.sc.gov or at 803.896.4016.

ReS~fu;;1-if~

aul M. Bergstrand, P.G. Hydrogeologist
Superfund Groundwater Section
Division of Hydrogeology
Bureau of Land and Waste Management _

Enclosures

CC:
Christine Sanford-Coker, Region 7 EQC, Charleston, SC
Chuck Williams, BLWM
Craig Zeller, USEPA Region 4, Atlanta Federal Center, 61 Forsyth St. S.W., Atlanta GA 30303
Kenan Transport Company, 81 Braswell Street, North Charleston, SC 29405
Beazer East, Inc. One Oxford Centre, Suite 3000, Pittsburgh, PA 15219-6401
File 051717

SF070802.PMB
File Number 051717
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Permanent Monitoring Well Installation Approval

Approval is hereby granted to: Mr. Tom Jordan, P.G., Key Environmental, Inc., 200 Third
Avenue, Carnegie, PA 15106

Facility: Koppers Si~e, Braswell Street, Charleston, South Carolina
SeD 980 310 239

This approval is for the installation of fourteen (14) permanent monitoring wells. The
monitoring wells are to be installed in the locations shown on Figures 2, 4 & 5 and according to
the construction details 'provided in the 4 September 2007 correspondence (Slenska to Zeller).
These monitoring wells are to be installed following all applicable requirements of R.61-71.

Please note that R.61-71 requires the following:

1. All wells shall be drilled, constructed, and abandoned by a South Carolina certified well
driller as required by R.61-71.D.1.

2. If any of the information provided to the Department changes, the Author (803.896.4016)
shall be notified a minimum of twenty-four ho~rs prior to well construction as required
by R.61-71.H.1.a.

3. A Water Well Record Form or other form provided or approved by the Department shall
be completed and submitted within 30 days after well completion. The form should
contain the "as-built" construction details and all other information as required by R.61­
71.H.1.f

4. All wells shall be labeled as required by R.61-71.H.2.c.

5. All wells shall be properly developed as required by R.61-71.H.2.d.

This approval is pursuant to the provisions of Section 44-55-40 of the 1976 South Carolina Code
of Laws and R.61-71 of the South Carolina Well Standards dated April 26, 2002.

~1;;~27Z~

~::M. Bergstrand4G.
Superfund Groundwater Section
Division of Hydrogeology
Bureau of Land and Waste Management

SF070802.PMB
File Number 051717

Approval #: SF-07-131
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LDIITICD WARIW!TY Dqn

KNOW ALL PERSONS BY THESE PRESENTS that BBAZICR UST, DC., II

Delaware corporation having an address c/O Three Rivers Management, Inc., Suite

3000, One Oxford Centre, Pittsbursh, PA 15219 (the "Grantor") for valuable

conaideration paid, does hereby give, grant.. bargain, sell and confirm with limited

warTanty covenants unto ASIILBY I, u.c. • Senath CueUaa UIDlted~

com...,.. having an address c/o Clement, Crawford &. Thornhill, Inc., 476 Meeting

Street, Suite E, Charleston, SC 29403 (the "Grantee"), the fonowing deacribed

prcmiscs (the "Property"]:

AU. TBOBIe CJCRTADI PAIlCBUI OF LAJQ) cont8ining 86.196 acree, more or lcss,

situated in the City and County of Charleston, State of South carolina, bounded and

described as fonows:

TJlACTAI"l

ALL that piece, parcel or lot of land, together with all thc buUdings and improvements
thereon, situate, lying and being in the City of Charleston, State of South Carolina,
and shown and designated as "TRACT 'A' 1.16 ACRES MILFORD STREET ASSOC."
and as "B-1 0.30 ACRE" on a plat by Sigma Engincen Inc., dated OCtober 14, 1980,
entitled in part "PLAT OF THE RESUBDMSION OF TRACTS "A", "8" AND "C" AS
SHOWN. LOCATED IN THE cm OF CHARLESTON, SOU'IH CAROLINA" and 0

recorded at Plat Book AR, Page 85, RMC OfIice for Cbarlcaton County, South Carolina.

Said lot have such size, Bhape, dimensions, buttinp, boundinp and location as will
by rcference to said plat more fully and at larKe appear. .

The above dcllCribcd property having been conveyed to J3eazer East, Inc. by deed of
Milford Street AsBOCiates, I, II general partncrabip, dated October 28, 1993 and
recordcd October 28, 1993 at Book W-233, Pqe 626, RMC Ollice for Charlcston
County, South Carolina.

TMS '466-00-00-028
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TRAer BLc.;l

ALL that piece. parcel or lot of land. together with all the buildinga and Improvements
thcreon, situatc, lying and being in the City of Charleston, State of South Carolina,
and shown and designated lUI -rRACT 'S' 1.49 ACRES CHARLESTON PUBLlC
WORKS" on a plat by Sigma EnlPnccre Inc., dated OetDber 14, 1980, entitled in part
-PLAT OF THE RESUBDMSION OF TRACTS :A". -B- AND -c" AS SHOWN. LOCATED
IN THE cm OF CHARLESTON, SOtmi CAROLINA- and recorded at Plat Book AR•.
Page 85, RMC Office for Charleston County, South Carolina.

Said Jot have such size, shape. dimensions. buttings. boundiDgll and location as will
by reference to said plat more fully and at large appear.

Thc above described property having been conveyed to Beazer East, Inc. by deed of
Commissioners of Public Worka of the City of Charleston, dated May 23, 1997 and
recorded June 24, 1997 at Book Y-285. Page 601, RMC Office for Charleaton County,
South Carolina.

ALSO

ALL that piece, parcel or lot Df land, together with all the buildings and improvementa
thereon, situate, lying and being in the City of Charleston, State of South Carolina,
and shown and deBilDated lUI "TRACT C·l 0.29 ACRE- on a plat by Sigma EDgiDeers
Inc., dated October 14, 1980, entitled in part -PLAT OF THE RESUBDMSION OF
TRACTS -A", -B- AND -c- AS SHOWN. LOCATED IN THE Cl'IY OF CHARLESTON,
SOtrI'H CAROLINA" and recorded at Plat Book AR. Page 85, RMC Office for Charleston
County, South Carolina.

Said lot have such size. shape, dimensiona, buttings, boundlnga and location aa will
by reference to aaid plat more fully and at large appear.

The above deec::n'bed property having been conveyed to Beazer East, Inc. by deed oC
The Commissioners of Public Works of the City of Charleaton dated March 5, 2003
and rccorded March 7, 2003 in Book K-439. Page 859. RMC Office for Charlcston
County, South Carolina.

TMS 4'466-00-00-029

'I'IlACT C

ALL that piece. parcel or tract of land, together with all buildings and improvements
thereon, situate, lying and being in the City and County of Charleston. State of South
Carolina. containing Three end 77/100 (3.77] acres. more or lellll, and shown and
designated lUI "TRACT 'C' 3.77 ACRES, crrv OF CHARLESTON" on a plat entitled;
-PLAT OF THE RE-SUBDMSION OF TRACTS -A". -S. AND ·C· AS SHOWN.
LOCATED IN 1liE CI'IY OF CHARLESTON, S.C.... by Harold J. LeaMond, dated
October 14, 1980 and recorded December 12, 1980, in Plat Book AR, Page 85, R.M.C.
Office for Charleaton County, S.C.

2
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SAID TRACT having such size, shape, dimensions, buttings and boundings as will by
reference to said plat more fully and at large appear.
The above deBCribed property having been conveyed to Beazer East, Inc. by deed of
The City Council of Charleston, actinB on behalf of The City of Charleston, dated
November 24.1998 and recorded December 29, 1998 at Book G-317, Page 133, RMC
Office for Charleston County, South Carolina.

TMS 11466-00-00-030

TRACTD

All that piece, parcel or tract of land, together with B1J builclinga lUld improvements
thereon. situate, lying and being in the City and County of Charleston, State of South
Carolina, containing Ten and No/100 (10.00) acres, more or less. and shown and
designated as "TRACT °D" 10.0 AC.", on a plat entitled: "PlAT OF THE
ENLARGEMENT OF TRACT D FROM 5 AC. TO 10 AC., PROPER1Y OF UNIVERSAL
ENTERPRISES, INC. LOCATED OFF INTERSTATE NO. 26. CITY OF CHARLESTON,
CHARLESTON COUNTY, SOUTH CAROUNA'" by Harold J. LeaMond, dated March 17,
1982. and recorded April 28, 1982 in Plat Book AV, Page 52, R.M.C. Office for
Charleston County, South Carolina.

SAID tract having such size, shape, dimensions, buttinga and boundings as wiD by
reference to said plat more fully and at large appear.

BEING a portion of the property conveyed to Grantor,herein by deed of Paul A. Davis
dated May 19, 1995 and recorded May 22,1995 at Book P-2SS, Page 308, RMC Omce
for Charleston County, South Carolina.

TMS 41466-00-00-031

TRACT!

ALL that certain piece, parcel or tract of land, together with aD buildings and
impravementa thereon, situatc, lyins and being in the City and County of Charleston,
State of South Carolina, containing one (1.0) acrc. more or IC8s, and shown and

. designated B8 "TRACT 7, J.O ACRE", on a plat entitlcd: ·PLAT OF THE SUBDMSlON
OF A 43.95 ACRE TRACT,. mE PROPERTY OF BRASWELL SHIPYARD,
INCORPORATED, LOCATED ON U.S. INTERSTATE HIGHWAY NO. 26, CITY OF
CHARLESTON, CHARLESTON COUNTY, S.C.", by Harold J. LcaMond, dated August 8,
1979, and recorded August 14, 1979, in the R.M.C. Office for Charleston County, S.C.,
in Plat Book AO, Page n.

SAID tract having such size, shape, dimensions, buttinga and boundinga 8S will by
reference to said plat more fully and at large appear.

BEING a portion of the property conveyed to Grantor herein by deed of Paul A. Davia
dated May 19, 1995 and recorded May 22, 1995 at Book P-255, Page 308, RMC Office
for Charlcston County. South Carolina.

3
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TMS #466-00-00-036

TRACT A-I

ALL that piece. parcel and tract ofland, toge~erwith the buildings and improvem.enta
thereon, located in the City of Charleston, County of Charleston, State of South
CBrOlina, containing 4.272 acres, more or lees, and shown 8S Parcel A on a plat
thereof entitled ·P1at Showing the Subdivision of a 12.176 Acre Tract Owned by Hetafl,
Inc., City of Charleston, Charleston County, S.C.' by Engineering, Surveying and
Planning, Inc. dated November 4, 1986, and recorded in the RMC Office for Charleaton
County in Plat Book BL at page 84, and together with concrete pier showing on said
Plat, subject to the restrictions hereinafter contained, &aid conveyance made aUbject,
in all respects, to easements and rights of way of record or ahown OD said Plat.

ALSO, the above-described 4.272 acre tract designated as PARCEL It. ia conveyed
herein together with the fifty (50~ foot acceu eaaement designated lUI ·50'
INGRESS/EGRESS EASEMENT" acroas "PARCEL B' and aerosa the tract deaignated
as ~RASWELLSHIPVARDS, INC., TAX MAP NUMBER 466..0-0, PARCEL 19' as said
easement and two burdened parcels are shown OD said Plat recorded in Plat Book SL,
Page 84.

The 4.272 acre tract known as Parcel A is sold subject to, the restriction that the
existing concrete pier shall not extend beyond a continuation or the southernmost
east/weat bounclaly of the property delcribed herein and subject to this conwyance.
which line constitutes a boundary line between the property referred to herein and
other lands now or fonnerly of John T. Parbr and Nins K.. Parker.

BEING a pOrtiOD of the property conveyed to Grantor berein by deed or Braswdl
Services Group, Inc., f/k/a BrallWe1l Shipyards, Inc., dated June 24, 1994 and
recorded June 24, 1994 at Book S-244, Page 549, RMC Office for Charlelton County.
South carolina.

TMS 11466-00-00-049

TRACTA-2

ALL that piece, parcel and tract of land located in the City of Charleston, County of
Charleston, State of South Carolina, ahown as ·BRASWELL SHlPVARDS, INC., TAX
MAP NUMBER 466-0-0, PARCEL 19' on a plat thereof entitled, "PLAT SHOWING THE
SUBDMSI0N OF A 12.176 ACRE TRACT OWNED BY HETAFl, INC., CITY OF
CHARLESTON,' CHARLESTON COUNTY. S.C.' by Engineering, Surveyinl and
Planning, Inc., dated November 4, 1986, and recorded in the R.M.C. Office for
Charleaton County in Plat Book BL, at Pqe 84, together with the bUildings and
improvements located thereon; said tract butting and bounding 811 shown on said Plat
as followa: to the North on property now or formerly owned by Columbia Nitrogen
Corp. rrMS Parcel 466-00-00-018); to the East on property now or formerly owned by
Paul A. Davis (TMS Parcel 466-00-00--31): to the South and Weat on -PARCEL A- as

4
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shown; sUbject to the easements and rights-of-way as shown on said Plat. Said parcel
also is described and designated as parcel "5.20 ac. Owner BraIl\\'eU Shipyards, Inc."
on a plat prepared by Harold J. LcaMond, P.E. a. R.L.S. S.C. RegiluatiOD No. 2507
entitled "Plat Showing the SubdivisioD of a 17.87 Acre Tract The Property of BrasweU
Shipyards, Inc." dated July 29, 1982 and recorded in the RMC OfIice for Charleston
County in Plat Book AW, PagelS said property having euch metes, bounde, buttinge
and boundinlS ae will by reference to said pla& more fully and at larp: appear.

ALSO the above-described tract is conveyed herein together with the fifty (50' foot
access easement designated as ·SO' INGRESS/EGRESS EASEMENT' across ·PARCEL
B" 8S said easement and burdened parcel is shawn on said Plat recorded in Plat Book
BL. Page 84.

BEING a portion of the property conveyed to Grantor herem by deed of Braawdl
Services Group, Inc.• f/k/a Braswell Shipyards, Inc., dated June 24, 1994 and
recorded June 24,1994 at Book S-244, Page 549, RMC Of6ce for Charleston County,
South Carolina.

TMS 1466-00-00-019

TRACT J'

All that piece, parcel and tract of land, together with the improvements thereon if any
located in the City of Charleston, County of Charleston. State of South Carolina,
containing 2.10 acres, more or leu, and designated as Tract F on a plat by Harold J.
LcaMond, P.E. and L.S., S.C. Registration No. 2507, entitled "Plat of Tracts K 81 F
Located on U.S. Interstate Highway No. 26 City of CharleBtoo" recorded in the RYC
Office for Charleston County On April 30, 1982 in Plat Book AV at Page 62 and aaid
property having such metes, bounds, buttings and boundings a8 wiJ1 by reference to
said plat more fuUy and at large appear.

BEING a portion of the property conveyed to Grantor herein by deed of Braawe1l
services Group, Inc., f/k/a Braswell SbipyardB. Inc., dated June 24, 1994 and
recorded June 24, 1994 at Book 5-244, Page 549, RMC Office for Charleston CountY,
South C8rolln8.

TMS "466-00-00-035

TIlACTM·a

ALL that certain lot, piece or parcel of land, together with all buildings and
impravementa thereon. situate, lying and being in the City and County of Charleston,
State of South Carolina, and containing 8.25 acres, more or lese (being 5.35 acres of
highland and 2.90 acres of marlh and lowland), and more particularly described as
TRACT M-2 OD a plat prepared by Sigma Enginccn, Inc., entitled "PLAT SHOWING
THE SUBDMSION OF TRACT M INTO TRACTS M-I AND M-2, THE PROPERTY OF
BRASWELL SHIPYARDS,INC.", dated January 7, 1985, and duly recorded m the RMC
Office for Charleston County, S.C., in Plat Book BC, Page ISO. Reference to said plat

s
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is hereby craved for a complete description as to distances, COurflC8, metes and
bounds.

BEING a portion of the property CDnveyed to Grantor herein by deed of Ashley Realty
Co., Inc. dated December 30, 1993 and recorded January 7, 1994 at Book 0-237,
Page 689, RMC Office for Charleston County, South Carolina.

TMS 11464-00-00-029

'l'RACT I(

ALL that piece, parcel or tract of land, together with aU buildings and improvements
thereon, situate, lying and being in the City and County of Charleston, South
Carolina, and being shown and designated as Wfract N", containing·48.41 acres total.
more or le8S, on a plat by Harold J. LeaMond of Sigma Engineers, Inc., dated January
21, 1983, and entitled "PLAT OF TRACTS M is N, THE PROPER1Y OF BRASWELL
SHIPYARDS, INC., CITY OF CHARLESTON, CHARLESTON COUNrY, SOlTI'H
CAROLINA", and recorded at Plat Book AW, Page 181, R.M.C. Office for Charleston
County, South Carolina, and having such size, shape, buttinp, boundinp,
dimensions and location 8Il will appear by reference to said plat which is incorporated
herein by reference, be aU the dimension8 and measurements ebown thereon a little
morc or le8S.

Butting and Bounding according to said plat north on property now or formerly of
Carolina Dry Docks, Inc.; to the east on Tract M; to the 80Uth on propert;)' now or
formerly of The Charleston Oil CompanYi and to the west on the edge of marsh or the
Ashley River. .

TOFther with aD right, title and interest of the Grantor in and to the ·pier" shown on
the above said plat extc::nding from the within described rcaJ property into the Ashley
River.

BEING a portion of the property coDveyed to Grantor herein by deed of Ashley Realty
Co., Inc. dated December 30, 1993 and recorded January 7, 1994 at Book 0-237.Pa1e
689, RMC OfIice for Charleston County, South Carolina.

TMS *464-00-0D-012

It is the intention of Orantor to convey all interest of Grantor in real property at
each of the locations which are described herem, however acquired, including but not
limited to all rights of aCCleBll, commercial rights, tranaferable easements (of whatever
nature), appurtenances and rights in and to adjacent streets, roads and ways, whether
public or private. It is the intention of Grantor to convey all interest in real property in
the Neck area of Charleston County, S.C. and located in the area of Br8llwe11 Street
and Miliord Street, however acquired.

6
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UJU)II:R AlII) 81JBJJCCT to all reservations, encumbrances and restrictions set

forth on BIIhI'bIt "A" attached hereto and made a pan hereof, and the following

reBtrictive covenants:

ORAJITBE OOYDAllT8, on b~half of itaelf, its affiliates and related

companies, as well as its and their successors and assisns, 88 weD as aD current and

future ownen and occupicn of the Property (aU of the above-listed persons whom are

hereinafter collectively referred to as the ·Site Occupiers-), that it and the Site

Occupiers will limit the use of the Property to any commercial or industrial U8C8 (but

specifically excluding any :residential usc), or parking, that the Property shall not be

used for any other purpose, that no groundwater wells of any kind or nature shaD be

installed in, or used at, the Property, and that Grantee will comply with the UllC and

other restrictions set forth in Exhibit ·A- hereto, the provisions of which Exhibit shall

inure to and be binding on the heirs, succcssors and assisns of Grantor and Grantee

and run with the land; provided, ho~cr, that violation of any covenant or limitation

of UK shall not cause a forfeiture or reversion of title.

TOGBTBBR with all and singular the rights, members, hereditamenta and

appurtenanccs thereunto belonging, incident or appertaininB.

TO BAft AIID TO BOLD the above granted and bargained premises. with the

privileges and appurtenanccs thereof, unto the Grantee, its SUCCCBSors and assisns

forever, to its and their own proper use and behalf, in fee simple.

AJU) #URiBBilllORB, the Grantor, docs by thCllC presenu bind itaclf, its

successors and assigns forever, to warrant and defend the above granted and

bargained premises to the Grantee, and to its successors and assigns, against the

claims and demands made or suffered by the Grantor, and by successors and assigns

7
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of Grantor, lawfully claiming or to claim the same or any part thereoC, except 88

aforesaid, but against none other.

m Wttft'B88 WBERBOF, the undersigned haa hereunto set his hand on behalC
711

of the Grantor this IIday ofJuly, 2003.

l...u Jtf\) I:S6~ '. GRANTOR:

&90/
~x~__~I Ii :~,

ACIDI01lLJ:D01DI:IIT

STA'I'EOY ~~IAI~.;IvAv,.A
COUNTYo~A JlutA ,1111 )
I, SAu.t 1lJ. K4~1J1A~ a Notary Public within and for the oS T4t.-c. or

""iJ~ ",,.;•.;/I., .. ;VI.~ duly commissioned and acting, do hereby certify that on this /.:J- r~

day of :.ru..I...j , 2003, personally appeared before me Ii II /I). .]JIII~~, to me;
personally known to be the person who signed the foregoing Limited Warranty Deed on

behalf of Beazer East, [nco being duly sworn and being informed oC the contents of said

instrumeat. stated and aclmowJedged under oath that __/ahe ia the

v,'~ £~ .. IS,d','" t of Beazer East. lnc:\ Delaware corporation and, as such, is a

duly certi1ied individual who may enter into agreements on behalf of each entity.

Moreover, he/she haa acknowledged that the entity has executed the 88D1e as its free

act and deed and was voluntarily executed by himself/herself, on behalf of said entity,

Cor the pwposes and consideratioD therein mentioned and set forth.

WI ESS my hand d seal as such Notary Public the day and year above written.

IIt*rW SeIII
SIlly at KMJnzas. NcllIltY PIAbIc
OIyOl~Ne(JwPfClmy

My Ccrmts3Icwl ~,.,.,. 71, 2OCl7 8
_.~nIIAUOC:IalionOl__
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EXBIB1T -,.- to Limited WlIJ'ftIlty DeN

EXCEPTIONS TO TrrLE AJ!I) lJBE RB8TRICTIOKS

1. The lien oC rcal property ad valorem taxes Cor the ycar of cloaing, not yet due

and payablc; Charlcllton County Uscr CCClI, .if any, for the )'l:&r of closing, not yet

due and payable.

2. Encumbrances, easemcnts and rClItrictions of record.

3. Watcr, se~r, gas, e1cctric, cablc tclevision, telephone and railroad linea as

currently installcd.

4. Unrecorded easements, discrepancies Dr conflicts in boundary linea, shortasee

in areas and encroachments which a complete and accurate IIUrvey would

disclose.

5. Limitations of use currently in efl'ect or imposed in the future by B

governmental authority.

C)...
. : ' ..~;.

.'.
"

6. Taxes and sewer use charges for periods IIUbaequent to the date hereof.

7. Riparian rightll DC others to any water courBC8 in, on, crossing or bounding said

Property.
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8. The following leases in effect as of the Closing Date.

al Lease to Parker Marine Contracting Corp. dated OCtober 25, 2002. 14.5
acres located on Tracts A-I and A-21

b) Lease to Superior Transportatio~, Inc. dated July 16, 2001. [6.18 aaes
located on Tracts AlB-I, B/C-l and C! .

cl Lease to Kirlanan Broadcasting, Inc. dated February I, 2000. 10.75
acres located on Tract Nt

dl Lease to Boas80 America Corporation dated January 25, 2000. [6.11
acres located on Tract M-2 and NI

9. Grantee aclmowledges and understands that Grantor operated a wood treating

plant on the Property, that the Property was used for other industrial pUrp08CS,

that Grantor and others utilized numerous chemicals, materials and

compounds in the operation of such facilities on the Property and that

hazardous substances and chemical residues, constituents, materials and

compounds exist in, on and about the Property. Grantee also acknowledges

that the Property is the subject of a Unilateral Administrative Order rUAO")

bctweeri Beazer East, Inc. and the U.S. Environmental Protection Agency

("EPA·).

10. Grantee will use the Property only for commercial or industrial purposes

(speci1icaDy excluding residential USCB) •.

ta
\:aJ1

11. Grantee will not use groundwater at the Property for any use whatsocver.

12. Grantee's use of the Property shaD be restricted in that Grantee shaD not

destroy, damage or interiere with any monitoring wells, piezometers, or other

2
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environmental remediation equipment, installations or other work on the

Property relating directly to groundwater, including the cap on sediment in a

portion of the Ashley River adjacent to or near the Property ("the sediment

Capi, now or in the future without ttae prior written consent of the Grantor,

which consent will nol be unreasonably withheld. Grantee will be responsible

for repairing or replacing, at its expense, any environmental remediation

equipment, installations or other work relating ~ soils or groundwater,

including the Sediment Cap, that Grantee damages or destroys.

13. [f Grantee conducts any construction work on the Property involving excavation

of site soils, Grantee will obtain all necessary permits and regulatory approvals

(or such work, including any required approval from the EPA, and Grantee will

conduct aU such work in compliance with such permits and approvals, the UAO

and aU applicable laws, rules and regulations, all at Grantee's sole coat and

expense. Grantee will be solely responsible for all costs associated with the

excavation of site soils.

14", Grantee will release Grantor from, and defend and indemnify Grantor from and

against any claims and damages Grantor sufl'ers arising from Grantee's work on

the Property, including the Sediment Cap.

15, Grantee shall be and remain responsible for operating, maintaining, monitoring

and reporting aD B1l environmental equipment, features, and remedial work

constructed or installed by Grantor on or relating to the surface of the Property,

inclUding but not limited to the Sediment Cap, drainage systems, soil cape and

3
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soil covers, but not including BUch equipment or work a8 i8 intended to addre88

groundwater conditions. In operating, maintaining, monitoring and reporting

on such systems, Grantee shall comply with the UAO and all applicable local,

state or federal laws, rules, regulations.and orders. Grantee shaD copy Grantor

on any reports on such systems that it mes with a governmental authority.

Grantee's obligations as set forth in this paragraph shall terminate at such time

as no further action by Grantee as contemplated by this par8ifaph is required

of either Grantor or Grantee by the UAO and applicable local, state and federal

IsW8, rules, regulations and orders. Such termination may be evidenced by

Grantor, Grantee or Grantee's successors in title, recording in the land records

of Charleston County, South Carolina, official action of the EPA and applicable

South Carolina regulatory authorities cOnfirming that no such further or

continuinB action by Grantor or Grantee is required' with respect to the Property

under applicable laws, rulca, regulations or orders; providcd, however, that

there shall be no requirement of any such rccordation as a condition to the

termination of Grantee's obligations.

16. Grantee shall cooperate with Grantor in Grantor's performance of any and all

environmental invcstigations, removals and remediation work on the Prop~

that is required by the UAO or applicable local, state or federal laws, rules,

regulations or orders. Such cooperation will include, but not be limited to,

reasonable aCCeBB to and through all portions of the Property by Grantor,

Grantor's contractors and consultants, the governmental authorities and their

employees, agents or representativC8, an at no coat to Grantor. Grantor aball

use its best efforts to exercise its aCCCS8 rights under this paragraph 80 88 to

4
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minimize interference with frae operation or any business or activities of Grantee

on the Property.

17. In fulfilling Grantor's obligatiocs ucde. the UAO or other order relating to the

Property. Grantor shall have the sole and exchiaive right to negotiate and deal

as it sees fit with the EPA and any other governmental authorities.

18. Grantor will not enter into any agreement or settlement with the U.S. EPA or

other governmental authorities that mB)' affect Grantee's obligations with

respect to the Property or Grantee's right to use the Property as contemplated

by this Deed without the prior written consent of Grantee, which consent shall

not be unreasonably withheld.

19. The provisions of the Deed and this exhibit thereto shall inure to and be

binding on the heirs, succcssors and assigns of Grantor and Grantee.

5
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STATE OF SOUTH CAROIlNA

COIDn'Y OF DIARlESTON AFFIDAVIT

Dale ofTrmsfcr ofTrdc

C10aillg Dale: July~. 2003

PERSONALLY appwaI before me liIe UIIdc:nlplCd, Mto bcina duly aworn. c!qloso:a mid 51)8:

4.

II.

2.

I.

3.

s.

6.

7.

I ha~ IQllIhe infOl1lllllion on \hili Affldavil and IlIIIdentand IlICiIlnforIIIIdon.

The property ill bcilll~~~ BY BEAZER EASt.INC.too AS~Y J, u.c. a South Cll'OIilllllml1ed
liability company ON July':!L-. 2003.

Check one of die following: nw DEED II
(a) • SUbjecllO the drBI raudlal fcc as a ll'IJIIfcr for CONiderilion paid or to be pUc! In IIIlIIIey

or IIlOIIC)' \ 't\Orlh.
(b) IIIlbjccllD the drBI RiCOl'dilll fcc as a lraIISfcr between a corparaIion. a partnenhip, or Cllhcr

eatily and 1 IlOCkholdc:r. pertnc:r. or owner of !he eatity. or Is a 1I'UIIfc:r 10 a lnISl or as •
dilaibutian to a InISI bencfil:ialy.

(e) EXEMPT from the deed RCOnIinI fcc because (eJlcmpcian"-' (Eap1analion. if
RqUircd)'--:-~~~"'--~"""""'--::---:-:-:~:-:-:~

(IfeJlCmpl. please wp 11anI4-6, and SO 10 ilem 7 oC thili Iffidavit)

OIcck 01lC of Ihc foUowing iC either ilem 3(1) or iCm 3(b) above has been ehccllccl.
(a) J, The fcc is compuIaI on the considcnlian paid or to be paid in IllOIIe)' or money\ worIb In

the 8JIID1l1ll of14.61 1.000.00.
(b) The fcc Iii compUla1 on !he fair marlct value of !he realty which is S:~:-:-:-__":'""":
(e) The fcc Is compUled on the fair nwkd value of the re.alty as ClUblilhcd l'of JlI'lIIIl:IlY WL

plll'JlORS which IIi~S _

Check YES or NO .t the followinl: A lien or enclllllbrull:e exillat an l¥ land,
Imtlllelll, 01 realty befcft me IJ'&DSfcr IJllI n:malned on lhe land. Iene.-., or rcalty Ifter die lraJIIfcr. If
"YES: !he UIIDUII1 of the oUllilandill8 balallCC of thili licn or encumbrance Iii S. ....

The DEED RClCOll!Iq Fee 11 computed as foUaws:
(I) $4.611,000.00 the 1IIIllUIIllillCd In IICID. above
(b) 0 the IIIlOWIt IiIlCld In ilicIJI5 lbove (no amount place zera)
(e) 14 611 000.00 Sub1ract Line 6(b) Cram Unc 6(1) am place the multi.

=~y~= 12·2.·70, J Slale Iha1I am a rapollSiblc penon who was connecllld wi!h!he

OIcck If Property olher than Real Prapcny is beinlllrallSfcrraI on Ihia o-s.
(I) MobUe Home
(b) 0Iher

9. __ DEED OF DISTRIBI!J'ION - A1TORNEY'S AFFIDAvrr: BslD of _-:--:--:-__
deccued CASE NUMBER . Pc:rwnally IpIaRd before me the undenigned allllmeJ
who, beiDl duly 5Wl1111, eatified thaI (s)hc Is licenst:d III practloc law In tbc Stale ofSolllh CaIoIIIII; dial (s)he
has prqIIIed Ihe Deed of Disbibulion far the PasanaJ RqI. in !he &ule of c1ece:uIld
and that !he pll1CC(l) Ihcein an: CDI'RlCt and canfonn to Ihc _ file for die above IlIIIleI1 cIcadcm.

10. J undcnund lhat a pcnDD rcquirld 10 fumisb !his affidavil ~o willfully fumIIbcs I faJlC or fnudulclll
affidavil i.I ,why of. misdemeanor and, upon conviction, must be fined nne _ Ihousand dalJ.r5
or imprisoned nat mare lban one year, 01 boIII.

SWORN IhIIL day of JlI1y. 2D03

~~<::\. (l",..L . (SEAL)
~~~
My Commluion EllJliR&: \ 0 ..7,. 2QD::)
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